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INTRODUCTION
Of the  approxim ate one. m i l l io n  species., o f c re a tu re s  p re s e n tly  
known in  the an im a l kingdom, t h i r t y - f i v e  hundred.are  mammals. They are 
the  most h ig h ly  s p e c ia liz e d , e f f i c ie n t ,  d iv e r s i f ie d ,  and fa s c in a t in g  
l i v i n g ' th in g s  (Cahalane, 19U7). The nan© "mammal" is  g iven  to  backboned 
animals, whose, young are. nourished by m ilk  secre ted  from  the mammary g land 
o f the  .m other. They are e s s e n t ia l ly  warm-blooded., and more o r le s s  h a iry .
In  t h is  paper, th e  te rm  "p ro te c te d  la rg e  mammals" means thosb la rg e  
mammals o f  Tha iland  w h ich are c u r re n t ly  p ro te c te d  by law . Based on t h e i r  
p resen t abundance and s t r ic tn e s s  o f such law s, these mammals can be c la s s ­
i f ie d  as endangered o r ra re  sp e c ie s , and common sp e c ie s . The fo rm e r in ­
clude Javan rh in o c e ro s , Sumatran rh in o c e ro s , kouprey, w i ld  b u f fa lo ,  hog- 
deer, E ld 's  deer, Schombupgk's deer, (b e lie v e d  to  be. e x t in c t ) ,  serow, and 
g o ra l.  The l a t t e r  group is  rep resen ted -by  gau r, banteng, sambar dee r, 
b a rk in g  deer, c h e v ro ta in , t a p i r ,  and w ild .e le p h a n t.
The Kingdom, o f Tha iland  is  changing ra p id ly .  I t s  in c re a s in g  human 
p o p u la tio n  has. re s u lte d  in. o v e r-h u n tin g , and.an. increase in  the  in te n s i t y  
o f land use. Some species o f  w i ld  anim als have become e x t in c t ,  a few 
are  on th e  verge o f  e x t in c t io n ,  and many have, been g r e a t ly  reduced;
A ttem pts have been, made in  t h is  paper to  rev iew  the  l i t e r a t u r e ,  to  
b r in g  to g e th e r  what is  known about th e  l i f e  h is to r y ,  eco logy, b io lo g y , 
and management o f these  mammals, w ith  a v iew  to  p ro v id in g  t h is  in fo rm a ­
t io n  to  game managers., game b io lo g is t s ,  and o th e r  re la te d  f i e l d  workers 
who are in te re s te d  in  conserv ing  th e  w i ld  an im a ls o f T h a ila n d . Plans 
and suggestions based on genera l fa c ts  th a t  seem a p p lic a b le  to  fu tu re  
management, are. a ls o  proposed.
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I . ,  THAILAND IN  RELATION TO WILDLIFE CONSERVATION
I t  i s  bas le  to  the  conse rva tion  o f any - w i ld l i f e  speeies to  have an 
understand ing  o f i t s  eco logy . A g e n e ra l knowledge o f  h a b ita t  c o n d itio n s  
is  e s s e n tia l f o r  th e  development o f w i l d l i f e  conse rva tion  p la n s . P art 
o f t h is  paper, consequen tly , is  devoted to  a c o n s id e ra tio n  o f th e  e n v ir ­
onment in  which the  w i ld  mammals o f T ha iland  e x is t .
Geography o f the  Kingdom o f Tha iland
The Kingdom o f Tha iland  is  s itu a te d  between th e  f i f t h  and tw e n ty - 
f i r s t  p a r a l le ls ,  n o rth  la t i t u d e ,  and between the  n in e ty -s e v e n th  and one- 
h u n d re d -s ix th  m e rid ia n s , east lo n g itu d e . I t  is  bounded t©  the  west and 
northw est by Burma, and to  th e  e as t and n o rth e a s t b y  Cambodia and Laos 
re s p e c t iv e ly .  The p e n in s u la r p a rt is  bounded to  th e  west by the In d ia n  
Ocean, to  th e  eas t by  th e  G u lf o f  T h a ila n d , and to  th e  south by M alays ia , 
The t o t a l  area o f the  c o u n try  is  ap p ro x im a te ly  200,11*8 square m ile s , o f 
which 5l« 50. percen t is  fo re s te d  la n d , 20.03 percen t farm land? 0.1*0 p e r­
cent swamp land? and 28,07 percent o th e r u n c la s s if ie d  land [^highways, 
ra il ro a d s ,  a i r p o r ts ,  vacan t unused la n d , r iv e r s ,  e t c .  ( M in is t r y  o f A g r i­
c u ltu re ,  1 9 6 l) j. A l l  fo re s te d  la n d , w ith  th e  e xce p tio n  o f some mangrove' 
fo re s t  p la n ta tio n s  and fa rm  w o od lo ts , is  n a t io n a l ly  owned. Farm lands, 
p a r t ic u la r ly  r ic e  f ie ld s ,  the  h a b ita t  o f w a te rfow l, du rin g  th e  ra in y  sea­
son, are m o s tly  owned by p r iv a te  in d iv id u a ls .  A land u t i l i z a t i o n  o f 
T ha iland  is  i l lu s t r a te d  in  F igu re  1.
G e o g ra p h ica lly , T ha iland  is  d iv id e d  in to  fo u r  m ajor reg ions  which 
are b a s ic a lly ,  d e lin e a te d  by  the  p a tte rn  o f r iv e r s  and mountain ranges.
1. The C e n tra l P la in . T h is  is  the  la rg e s t re g io n , encompassing 
about 36 percen t .o f th e  whole c o u n try . Of i t s  t o t a l  a rea , 26-38 percent 
is  c la s s if ie d  as farm  land? £0 percen t fo re s te d  and g raz ing  land? 0.22
-3 -
swamp land  (0 .b $ )
o th e r u n c la s s if ie d
fa rm  h o ld in g  
land  ( 20. 03$)
fo re s te d  la nd  (£l.J>0$)
F ig . 1 Land u t i l i z a t i o n  o f T ha ila nd  as o f 1961 ( a f t e r  th e  M in is t r y  o f 
A g r ic u ltu re ,  1961)
percen t swamp lands and 23 percent u n c la s s if ie d  land ( M in is t r y  o f  A g r i­
c u ltu re ,  1963). T h is  re g io n  is  c h a ra c te r iz e d  by th e  Chao Phya Basin  and 
a l lu v ia l  s o i ls  o f  paddy f ie ld s .
2 . The N o rtheaste rn  Begion. T h is  reg ion  I s  th e  second la rg e s t  in  ■ 
a rea , occupying about 33 percen t o f the c o u n try  t o t a l .  Much o f i t  is  a 
parched and r e la t iv e ly  unp roduc tive  p la te a u  u n s u ita b le  f o r  a g r ic u ltu r e .
I t  is  c la s s if ie d  as 21 percen t fa rm  la n d 3 I4.Q percent, fo re s te d  and g ra z ­
ings 0.37- percent swamp lands and 38 percen t u n c la s s if ie d  lands ( M in is t r y  
o f  A g r ic u ltu re ,  1963) .  The h ig h  Kpra t P lateau is  a t y p ic a l  fe a tu re  o f the  
re g io n .
3 . The N orthern  Begion. The n o rth e rn  re g io n , about 1? percent o f  
the  c o u n try ’ s a rea , is  c h a ra c te r iz e d  by  mountain ranges, mixed deciduous 
and evergreen, fo re s ts ,  r iv e r s ,  a l lu v ia l  v a l le y s ,  f e r t i l e  s o i ls ,  gqod i r r i ­
g a t io n , and a com fo rtab le  c lim a te ,. I t s  la nd  types  c o n s is t o f  7 percen t 
farm-land.s 76 percent fo re s te d  and g raz ings 0.03 percen t swamp lands and 
17 percen t u n c la s s if ie d  lands ( M in is t r y  o f A g r ic u ltu re ,  1963).
lu  The Southern Region. Th is  is  the  s m a lle s t in  a rea , cove ring  
o n ly  l i ;  percen t o f th e  whole c o u n try . Mountain ranges run southward p a r­
a l le l in g  the  west coast p o r t io n .  The sandy s o i l  and fre q u e n t ra in s  make 
i t  id e a l f o r  rubbe r p la n ta t io n s ,  coconut, a n d . f r u i t  crop fa rm in g  ( M in is t r y  
o f  A g r ic u ltu re ,  1961). About 31 percent o f  i t s  t o t a l  area is  farm lands 
53 percent fo re s te d  and grazings 1..percen t swamp lands and 15 percent' un­
c la s s if ie d  ( M in is t r y  o f  A g r ic u ltu re ,  1963) .  F igu re  2 shows th e  lo c a t io n  
o f e a c h ^a d m in is tra tiv e  re g io n  and p ro v in ce s .
The r e la t iv e ly  h ig h  percentage o f fo re s te d  and g ra z in g  lands in  
each o f these fo u r  reg ions suggests th a t  th e re  is  s t i l l  co ns ide rab le  h a b i­
t a t  f o r  w ild  an im a ls .
F *-g» 2 L o ca tio n  o f  the  a d m in is tra t iv e  re g io n s  and prov inces o f
T h a ila nd .
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The c lim a te  o f T ha ila nd  i s  v e ry  re g u la r .  I t s  m ajor p a tte rn  is  im­
posed by seasonal monsoon and i t  is  m od ifie d  by the  lo c a l topography. 
A ccord ing to  Banijbhatana. (1957 ), two types o f c lim a te  are recogn ized ; 
th e  t r o p ic a l . r a in ,  and th e  t r o p ic a l  savannah. The fo rm er type  is  cha rac­
te r iz e d  by  u n ifo rm ly , h igh  tem pera ture  and heavy r a in f a l l  a lm ost a l l  ye a r 
round, w ith  no d is t in c t  season. The amount o f annua l r a in f a l l  is  about 
80 inches o r above. T h is  type o f  c lim a te  is  t y p ic a l ly  found in  th e  sou­
th e rn  and e a s te rn  p o rtio n s  o f the  c o u n try . The t r o p ic a l  savannah c lim a te  
is  d is t in g u is h e d  by le s s  p r e c ip ita t io n  and a d is t in c t io n  between wet and 
d ry  seasons. Th is  c l im a t ic  type is  c o n s id e ra b ly  m od ifie d  by  lo c a l a l t i ­
tu d e . I t  i s  sometimes c a lle d  a mountain c lim a te .  The wet season, the 
main season, o f p la n t g row th , extends from  about May to  September o r  Octo­
b e r, w h ile  the  d ry  season . f a l ls  between October to  e a r ly  May. A reco rd  
o f annual r a in f a l l ,  annual tem pera ture , and. h u m id ity  f o r  each re g io n  
d u rin g  th e  pe rio d  o f 19^0-1950 is  summarized in  Appendix A .
F orest Types, and T h e ir  S o ils
F o res ts  are b ro a d ly  c la s s i f ie d  as evergreen and .dec iduous. The e v e r­
green type  occupies about 30 percen t o f  th e  whole fo re s te d  area and is  
subd iv ided  in to  fo u r  c a te g o r ie s , namely t r o p ic a l  evergreen , h i l l  everg reen , 
mangrove, and c o n ife ro u s  o r  p ine f o r e s t s .  The deciduous type  covers about 
70 percent, o f the  t o t a l  fo re s te d  land and con ta ins  two d is t in c t  c a te g o r­
ie s ;  m ixed-deciduous, w ith  and w ith o u t te a k , and deciduous d ip te ro cahp  
fo re s ts .
Unlike, the  c lim a te , s o i ls  o f  T ha ila nd  are. h ig h ly  . .d iv e rs if ie d .  Th is  
is  p r im a r i ly  th e  r e s u lt  o f  th e  wide, range o f paren t m a te r ia ls  from  which 
the  s o i ls  a re  d e r iv e d . Form ation o f e a c h .fo re s t typ e  is  in flu e n c e d  by
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many com plica ted  fa c to rs .  Samapuddhi (1963, P» 6U) says
" . . .  th e  fa c to rs  le a d in g  to  th e  fo rm a tio n  o f the  v a r io u s  fo re s t  
types cou ld  no t be any s in g le  va lue  of any one p ro p e rty  o f th e  s o i l ,  
but ra th e r ,  i t  re q u ire s  many o r a com bination o f  many p h y s ic a l and 
chem ica l ch a rac te rs  b le n d e d .to g e th e r in  a s p e c if ic  way. F u r th e r , 
the s o i l,  r e l i e f ,  e le v a t io n  (ev ide n t, in  th e  case-.of H i l l  Evergreen, 
P ine, and Mangrove F o re s ts ) ,  p r e c ip i ta t io n ,  ..and c l im a t ic  co n d i­
t io n s  m ight s t i l l  p la y  even a more im po rtan t ro le  than  the  s o i l  i t ­
s e l f  in  th e  shaping up o f the d i f f e r e n t  fo re s t  ty p e s ."
For more d e ta i ls  see Appendix B.
.IT ., BIOTIC ZOMATICM
Based on. v a r ia t io n s . in  c lim a te , s o i l ,  v e g e ta tio n , physiography and 
geo logy, fo u r  b io t ic  zones are proposed.
1. The C e n tra l V a lle y . This, area is  ch a ra c te r iz e d  by a b a s ic  v a r ­
ie t y  o f heavy da rk  c la ys  s u ita b le  f o r  .r ice , c u l t i v a t io n 5 superimposed upon 
these  by the Chao Phya f lo o d s  are  d e p o s its  o f f in e  sandy and s i l t y  
s o i ls .  D ry  evergreen tre e s  predominate in  the  area, where the fo re s ts  
have not been opened f o r  .a g r ic u ltu re .  The topography o f t h is  area is ,
in  genera l,, f l a t  and low in  e le v a t io n .
2. The N orth  and West H igh lands . T h is  zone possesses dark c la y  
s o i ls  and a l lu v ia l  d e p o s its  along, th e  r iv e r  v a l le y s .  The area is  re p re ­
sented by h igh  e le v a t io n ,  m ountain ranges, m ixed-deciduous and c o n ife ro u s  
fo re s ts ,  and t r o p ic a l  savannah c lim a te .
3. The Korat P la te a u . T h is  b io t ic  zone is  c h a ra c te r iz e d  by  it h igh  
p la te a u , sandy loam s o i ls  abnorm a lly  low  in  p la n t . n u t r ie n ts ,  r e la t iv e ly  
d ry  c lim a te , and. th e  open d ry  d ip te ro c a rp  fo r e s t .
lu  The Southeast Coast and the Peninsu la  South. Th is  zone is  
h ig h  in  h u m id ity  and p r e c ip i ta t io n .  Dense v e g e ta tio n  o f t r o p ic a l  e v e r­
green tre e s  predominates in  t h is  zone... S o ils , v a ry .fro m  deep re d d ish
F ig .  3 B io t ic  zones o f T ha ila nd  (based on v a r ia t io n s  in  c lim a tes  s o i l ,  
vege ta tions, physiography, and geo logy)
N orth  and West 
H ighlands
Korat P la teau





c la y  in  the  southeast coast to  th e  poor sandy loam and c la y  loam in  the  
southern p o r t io n  o f th e  P e n in su la .
F igu re  3 dem onstrates t h is  b io t ic  c la s s i f ic a t io n .
H I .  THE PEOPLE OF THAILAND AS THEY AFFECT THE CONSERVATION OF WILDLIFE
T h a ila n d 's  I960 census to ta l le d  .app rox im a te ly  26,257,916 people*- 
( about 131 per square m ile ) , ,  o f which. 21. 50. pe rcen t, 3h°2k p e rce n t,
31.50 pe rcen t, and 12. U6. percent are d is t r ib u te d  in  the  n o rth e rn , n o r th ­
e a s te rn , c e n tra l,  . qnd southern reg ions re s p e c t iv e ly  (N a tio n a l Economic 
Development Board, 1962). D e n s ity  o f th e  p o p u la tio n  by Amphurs*-* ( d is ­
t r i c t s )  is  i l lu s t r a t e d  in . F ig u re  l i .  The human ..popu la tion  is  in c re a s in g  
about 2 .8  percent , each yea r.3 in . i 96i r . i t . t o t a l le d  29,700 ,000.
The i 960 census...also, revealed...that 71.8  pe rcen t..o f the  Tha i people 
were l i t e r a t e  (see Appendix C) .
In  a d d it io n ,  to  gene ra l p u b lic  educa tion ,, p r in c ip a l ly  adm in is te red  
by the  M in is t r y  o f E duca tion , Tha iland  has .two. ..o th e r..p a rt ic u la r  i n s t i t u ­
t io n s  d i r e c t ly  o ffe r in g , edu ca tion  in  F o re s try  and N a tu ra l Resource Con­
s e rv a t io n .  One is  the  School..©! F o re s try  a t  K ase tsa rt U n iv e rs ity ,  where
c u r r ic u la ,  o f th re e  and .five , years, le ad ing , to  th e  diplom a and b a c h e lo r 's  
degree ..in .F o re s try  re s p e c t iv e ly  are o f fe re d .  The .o th e r is  th e  F o re s try  
T ra in in g . School, Prae, conducted by th e  Royal F o re s t Department. I t  is
a tw o -yea r range r course arranged f o r  q u a l i f ie d  ju n io r  s t a f f  o r  these
who h o ld  the h ig h  schoo l c e r t i f i c a t e .
-x-This f ig u re  excludes nomadic h i l l - t r i b e s  and a l l  fo re ig n e rs .  
-x-sThailahd. is  a d m in is t ra t iv e ly  composed o f 71 p ro v in ce s5 each province 
con ta ins  a d i f f e r e n t  number of. Amphurs. ( D is t r i c t s ) .  As o f I 96U the re  
a re  ltU$. d i s t r i c t s  and b.9 s u b d is t r ic ts  in  the  c o u n try
F ig . It T ha i p o p u la tio n  d e n s ity  by Amphurs ( a f t e r  th e  N a tio n a l Economic 
Development Boardj 1962)
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The main r e l ig io n  in  T ha ila nd  is. Buddhisms a p p ro x im a te ly  93»6 p e r­
cent o f th e  t o t a l  popu la tion , a re  B u ddh is ts . The r e s t  o f  th e  popu la tions 
3 .9  percents 0 .6  p e rc e n t, 0 .1  percents 1.7 p e rcen t, and 0 .1  percent are 
Moslems., C h r is t ia n s ,.  H indus, C onfue ian is ts ,...and  ..others, respec t iv e ly  
(N ationa l.E conom ic Development Board, 196.2.).. The B uddh is t in ju n c t io n s  
a g a in s t k i l l i n g ,  animals, in fluences ...on ly  women, and people over s ix t y  years 
o f  age.
A s tudy  © f T h a ila n d 's  economic s itu a t io n  d u r in g  the  past te n  years 
re ve a ls  th a t  the  c o u n try  enjoyed a s a t is fa c to ry  ra te  o f economic growth 
d u r in g  th a t  p e r io d . The. n a t io n a l income increased a t the ra te  o f  a p p ro x i­
m a te ly  9 percen t a y e a r, p e rm ittin g ..a n  .annual r is e  of. more than  2 percent 
in  per c a p ita  .income..(Nationa.l..Economic Development Board, I 96I1) .  Th is 
agency a ls o  re p o rts , th a t  a lthough, th e  economy, is . grow ing, some b a s ic  eco­
nomic problems, e x is t , :  such as the ra p id  ra te  o f p o p u la tio n  grow th, the 
danger o f  unemployment,, low  a g r ic u l t u r a l  .a n d . in d u s tr ia l p ro d u c t iv ity ,  
h ig h  cost o f  . c a p ita l, ,  and the  grow ing need ..for conserv ing  n a tu ra l r e ­
sources.. Unemployment., however, has n o t ye t become, a se rio u s  problem in  
T h a ila n d , where a vast, m a jo r i ty  ..o f the,, people s t i l l ,  l i v e  in  th e  r u ra l 
a reas . Only about. 12.7 percent o f th e  Tha i p e o p le . l iv e  in  th e  urban a rea .
TO. WILDLIFE LAW AND WILDLIFE CONSERVATION 
H is to ry  o f W i ld l i f e  C onserva tion
As in  the  case o f o th e r t r o p ic a l  c o u n tr ie s , T h a ila n d 's  w i ld l i f e  is  
d iv e r s i t i f e d ,  bu t most species, a re  not v e ry  abundant. Before the  Second 
W orld War, i t  was s a id  th a t  w i ld  an im als were s t i l l  p le n t i f u l  in  eve ry  
p a rt o f  the  c o u n try . Soon a f t e r  th e  w ar, the impact o f a r a p id ly  in c re a s ­
ing human, p o p u la tio n , d e c lin in g  economic w ea lth ,..and g re a te r  numbers o f
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f ire a rm s  and v e h ic le s  re s u lte d  in  bo th  game p o p u la tio n s  and t h e i r  h a b i­
t a ts  being s e v e re ly  reduced. A t the present tim e  numbers ©f w i ld l i f e  
species have been ..reduced to  very , low  le v e ls  o f  p o p u la tio n .
B e fo re  I960 the o n ly  game law in. e x is ten ce  was .the  W ild  E lephant 
A ct o f 1921. Th is a c t ,  however,, was. . lim ite d  in  I t s  . scope and provided 
p ro te c tio n , o n ly  to...the w i ld  e le p h a n t. However,., th e  idea o f  p ro te c tin g
some im p o r ta n t.w ild  an im a ls  . is  no t new f o r  T h a ila n d . In  1931 the  Siam
S o c ie ty  recommended th a t  ..the..cows, o f w i ld  ..bu ffa lo  and some o th e r b ig  
mammals be p ro te c te d  (Harper,. I 9US). U n fo r tu n a te ly  such proposals 
f a i le d  to  f in d  the  support necessary to  become law .
W h e n .it appeared, th a t  many w i ld l i f e  species were be ing  th rea tened  
w ith  e x t in c t  ion ,...the  Royal. ..Forest Department and some s o c ie t ie s ,  such as 
the  Nature Reserve S o c ie ty , proposed to  enact the. present w i ld l i f e  law . 
F in a l ly ,  because., o f  th e  .understand ing a,t.titude.s. o f  the  government in  the 
conse rva tion , o f  .n a tu ra l,  resources.,., the., new.game., law known as the  W ild  
Animal. P re s e rva tio n  and P ro te c t io n  Act B. E. 2503 was passed in  i 960 
and came in to  e f fe c t  in  January-. 1, 1961.
From Leopold ’ s sequence* o f ..game management p o in t o f  v ie w , th e  
present w i ld l i f e  c o n se rva tio n ..o f Tha iland ..is f a l l i n g  in to  the  f i r s t  and 
th ir d .s ta g e s .  The second s tage , p reda tor, c o n t ro l,  has no t been under­
taken , un less  the  a t te n t io n ,  paid t®  p ro te c tio n  a g a in s t poachers can be 
so cons ide red .
-^Leopold (1932) g ives  th e  fo llo w in g  sequence o f game management 
h is to r y ;
1. R e s tr ic t io n  o f  hun tin g
2 . P reda to r c o n tro l
3 . R eserva tion  o f  game lands (P a rks , fo re s ts ,  re fu ges , e t c . )
I4. A r t i f i c i a l  rep len ishm ent ( re s to c k in g , game fa rm in g )
3 . Environm enta l c o n tro ls  ( o f  food , cover, d isease , e t c . )
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The Present Game. Law and i t s  Enforcement
A cco rd ing  to  the  a c t ,  two m ajor groups o f w i ld  anim als a re  es tab ­
lis h e d :  the. reserved and the  p ro te c te d . The reserved w i ld  an im a ls are 
those an im als which are considered ra re  ©r endangered.^ th e y  are. no t a l ­
lowed to  be hunted e i th e r  f o r  s p o rt o r  meat. The p ro tec ted  group is  com­
posed o f two ca tego ries .. The k i l l i n g  o f the f i r s t  ca te g o ry , except f o r  
sc ien tific ...purposes.,, i s  .p ro h ib ited .,, w h ile  hun ting  ...of. the  second can be 
done by secu rin g  a hun ting , license , a u th o r iz e d  by an..:.appointed o f f i c i a l .  
This, a c t is  f u r th e r  described  in  Appendix D.
Since the law  was. enacted, the Royal F o res t Departm ent, which is  
d i r e c t ly  in  charge o f c o n t r o l l in g ,  w ild ., an im a ls , has. c a r r ie d  out th e  law 
enforcem ent and w i ld l i f e  conse rva tion  as shown i n  th e  ta b le  below .
Table 1 . Records ©f annual lic e n s e s , s p e c ia l pe rm its , number o f 
a r re s ts  f o r  v io la t io n s .,  and f ^ a b l ia l i r iB i i t r ’D fngom i.'s toe t)te rtea .
Year Licenses Issued
A rre s ts
For
V io la t io n s
Sanctuary
Estab lishm en t




S p ec ia l
Perm its
1962' 180 1 5 It 10
1963 961 20 5 13 15 1
196R 8UR 16 6 11 ... 2 1
1965 7U7* 17 «-sh:- __ 11 1
Tota: 2732 5U .16 28 38 3
*A H  b ig  ..game except th e  c h e v ro ta in  have been te m p o ra r ily  c losed to  h u n t­
ing  s ince  1965.
•s-*Closed to  t ra d in g  o f a l l  b ig  game meat.
The game law is  g e n e ra lly  enforced by many a u th o r i t ie s  from  d i f f e r ­
en t government agencies. They a re :
1) A l l  p o lic e  o f f i c ia l s  o f th e  P o lic e  Departm ent, M in is t r y  o f  In -
-U l­
te r io r ,  are d ir e c t ly  resp o n sib le .fo r  the enforcement o f every kind o f law 
in  the country including the game_law.
2) A l l  fo re s t  p o lic e  o f f i c ia l s  superv ised by the F o res t P o lic e  D iv i ­
s io n , Royal. Forest Department, a re  re sp o n s ib le  f o r  th e  enforcem ent o f a l l  
the  fo r e s t r y  laws in c lu d in g  th e  game law .
3) The fo re s t  o f f i c ia l s  who are empowered to  en fo rce  the  game law 
by the  M in is te r  o f  A g r ic u ltu re .
h) A l l  p ro v in c ia l governors and d i s t r i c t  o f f ic e r s  (n a i amphur) are 
empowered to  en fo rce  the game law w ith in . th e  province, o r  d i s t r i c t  re s p e c t­
iv e ly .  These o f f i c ia l s  belong, to  the  M in is t r y  o f I n t e r io r ,  bu t th e y  are
empowered to  en fo rce  t h is  law  by the  M in is te r  o f A g r ic u ltu re .
W i ld l i f e  A d m in is tra tio n
The Royal F o re s t Department is  in c lu d e d  in  th e  M in is t r y  o f A g r ic u l­
tu re .  I t s  p resen t a d m in is tra t iv e  fo rm u la tio n  c o n s is ts  o f  c e n t ra l and 
t e r r i t o r i a l ,  a d m in is tra t io n s . The fo rm er . is ,  composed .o f s ix  d iv is io n s  and 
many o th e r e q u iv a le n t o f f ic e s . .  Ea.ch..divisi.on....is.subdivided in to  s e c tio n s . 
The s e c tio n  o f w i ld l i f e ,  conse rva tion  was .es ta b lished  w ith in  th e  D iv is io n  
of. S i lv ic u l t u r e  in. 1961, .a yea r a f t e r  the  W i ld l i f e  Aet was passed.
The t e r r i t o r i a l  a d m in is tra t io n  c o n s is ts  o f 6 1 .P ro v in c ia l F o res t 
O ff ic e s  and 382 Township F o res t O ff ic e s . Both a d m in is tra t iv e  fo rm u la ­
t io n s  are  e x p la in e d  in  d e ta i l ,  and shown in  Appendix E .
The Royal F o res t .Department. ( I 963) re p o r ts  th a t  th e re  were 3,21& 
fo re s t  personnel employed by the . Department i n  I 963, which could be 
c la s s i f ie d  ...by o f f i c i a l  ranks, as:. U spec ia l-.g rade , 3k f i r s t - g r a d e ,  160 
second grade., U59 th ird -g ra d e , 1 ,3k3 sub o rd in a te s , and 1 ,2hk tem porary 
employees. As. of. .1965, th e re  were a t o t a l  o f  30 personne l w ork ing  in
th e  W i ld l i f e  C onservation S ection
Table 2 . Record o f personnel employed by th e  S ec tion  o f  W i ld l i f e  
C onservation d u rin g  the  pe rio d  o f  1962-196!?.
Personnel Employment by Ranks
Year Second Grade . T h ird  Grade Subord inates
1962 2 OB OK
1963 2 2 3
196U- 2 h h
1969 2 9 h
•y.'. LARGE MAMMALS AS CURRENTLY PROTECTED BY LAW
There are  s ix te e n .s p e c ie s  o f  la rg e  mammals c la s s if ie d  under s ix
d i f fe re n t ,  fa m ilie s , th a t  are c u r re n tly ,  p ro te c te d  by law .
Fam ily  R h inocero tidae■ *
l.„ Javan, rh in o ce ro s  2. Sumatran rh in o ce ro s
F am ily  Bovidae
I... W ild, b u ffa lo
3. Gaur 
9 . Serow 
F am ily  Cervidae
1. E ld 1 s deer 
3o Schomburgk' s deer
9 . B a rk ing  deer
F am ily  T ragu lidae
1 . Mouse, dee r o r ch e v ro ta in
Fam ily  T a p ir id a e  F am ily  E lephantidae
1. M alay t a p i r  1 . Wild. A s ia t ic  e lephant
These mammals w i l l  be .discussed., in  th e  fo llo w in g  s e c tio n s .
2. Kouprey 
ho Banteng 
6 . G ora l
2 . Hog-deer 
i|.  Sambar deer
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RHINOCEROTIDAE (        —_
In tro d u c t io n !  There are. f iv e  l i v in g  species o f t h is  fa m ily ,  ©f
wh ich two a re  n a t iv e  to  A f r ic a  and. th re e  to  A s ia * Accord ing to  Shebbeare
" (
(19£3 ), th e  fo llo w in g  species o f  fou r, genera are recognized?
1. R h inoceros.u n ic o rn is  (th e  g re a t one-horned o r In d ia n  rh in o c e ro s ) .
2. Rhinoceros sondalcus ( th e  s m a lle r ©ne-horned o r Javan Rhino­
ceros),,
3° D ic e ro fh in u s  ..(Didermocerus) sum atrensis ( th e  A s ia t ic  two-horned
o f  Sumatran rh in o c e ro s ) .
it .  D ice ros  b ic o rn is  (th e  .b lack rh in o c e ro s ).
£ . C e ra to the rium  simum (th e  w h ite  o r  sq u a re -lip p e d  rh in o c e ro s ).
The F i r s t  W orld Conference on N a tio n a l P arks, h e ld  in  S e a tt le ,  
W ashington in  1962, repo rted  th e  approxim ate p o p u la tio n s  ©f a l l  o f  the 
rh inoceroses, as 11,300-13,£0.0 f o r  the b la c k , 2,£00-3,£0Q  f o r  th e  w h ite ,  
60Q f o r  the  G reat In d ia n , 100“ 170 f o r  the  Sumatran, and 2U~£0 f o r  the  
Javan, forms (Adams, 1961t).
Gee (195>8 in  C ra n d a ll,  1961t), es tim a tes  a t o t a l  o f o n ly  hOO f o r  the 
In d ia n  rh in o ce ro s  .in  In d ia  and...3£ in  N epal. S tracey. (1937 in  C ra n d a ll, 
196U) quotes th e  o f f i c  ia l . f i g u r e  f o r  the l a t t e r  area as £00 -  600. The 
more recen t re p o r t  made, by Gee (19£9 in  C randall., I 96I4) s ta te s  th a t  th e re  
are 300 In d ia n  rh in o s  in  Nepal.
The Javan rh in o  appears now to  be represen ted  o n ly  by 30 -  hO a n i­
mals l i v in g  in  th e  Adjung Kulon R eserva tion , W estern Java (B o y le , 19£9) 
and one o r  two In d iv id u a ls  in  Burma (M ilto n ,  I 96I ) .  A ccord ing to  S tre e t 
(1961 ), i t s  t o t a l  p o p u la tio n  ranges from  2h -  80.
The Sumatran rh in o  is  a t present known t o  s u rv iv e  o n ly  in  Burma 
where P ra te r  (196£) es tim a tes a t o t a l  p o p u la tio n  o f  21 -  2£ c u r re n t ly
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e x is t in g  in  the  areas o f Shwe-U-Duang, Arakan, the  Pegu Yumas, K a h ilu ,
Yuzal in  the  Uyu d ra inage , and the  Tenasserim p en insu la , M ilto n  (1961) 
a lso  g ive s  a t o t a l  number, o f about 20 -  30 in  Burma.
C h a ra c te r is t ic s  o f a l l  f iv e  species are  compared in  th e  ta b le  be low . 
Table 3... Notes on a l l  f iv e  species o f  rh in o ce ro s  ( a f t e r  M e tc a lfe ,1 961 ).
Common Name S c ie n t i f ic  Name
Number and 
Length o f  Horns
Height, a t  
S houlder D is t r ib u t io n
Square­
lip p e d  o r 
w h ite  
Rhinoceros
C era to therium
simus
twoj  a n te r io r  
up to  over 50”
6 !
( second 
la rg e s t  
land  a n i­
m al)
A f r i c a j  con­
f in e d  to  Zu­
lu  land Re­
serves and 
sm a ll area 
west o f upper 
N ile
B la ck  o r  
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F ig .  5 Comparative s ize  and c h a ra c te r is t ic s  o f th e  th re e  species o f 
— A s ia t ic  Rhinoceroses, (adapted from  Shebbeare, 19!?3)
A. INDIAN RHINO B. JAVAN RHINO
, i  t 3 a r  C. SUMATRAN RHINO
s ftn
Of the  th re e / l iv in g .  A s ia t ic  Rhinoceroses, two are ind igenous to  T h a i-  
la n d -- th e  Javan and the . Sumatran. This., paper w i l l  ..deal o n ly  w ith  these 
two fo rm s.
Javan Rhinoceros, o r  S m a lle r One-horned Rhinoceros ( Rhinoceros senda icus) 
W orldw ide D is t r ib u t io n . F o rm erly  th is  rh in o  had an ex tens ive  range 
in c lu d in g . S ikk im , Bengal, Assam, Burma, T h a ila n d , Indo-C h ina,*- M alaysia^ 
and Sumatra, but may now. be r e s t r ic te d  .e n t i r e ly  to  Java, where no more 
than fo u r  dozen . in d iv id u a ls ..s u rv iv e .. A t o t a l  number o f  o n ly  66 l i v in g  Ja­
van rh ino s , was re p o rte d  by Loch (1937 ). H is es tim a te  is  shown in  the  f o l ­
low ing  ta b le .
-"-Includes Laos, Cambodia, and 
N orth .and  South V ietnam  -1 8 -
F ig .
9 8
Javan rh in o  (based-1 
on Loch, 1937)
Sumatran rh in o  
(based on Ruhle, 
1961* and gene ra l 
suspects)
VO 2 106
5 Probable d is t r ib u t io n s  o f  Javan and Sumatran rh in o s ,
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Table U° Approxim ate es tim a te  o f  th e  number o f  l i v in g  specimens o f
Rhinoceros sondaicus in  about 193$° (From Loch, C.W. 1937).
C ountry Number A liv e L o c a li ty
Bengal e x t in c t
Assam probab ly  e x t in c t
Burma It K a h ilu  Gan© Sanctuary
Fed. Malay 3 Erong & Chaisang Area, Perak
S ta te s * 1 L e k ir  D i s t r i c t ,  Perak
2 . Kuala Selangor-Bemam R iv e r 
D is t r i c t ,  Selangor
Sumatra about 6 Palambang
Java about 6 S. o f Tas ikm a la ja
about 6 S. o f Bantam
12 Oedjoengkoelon P eninsu la
S iam ** 8 Siame.se Laos near Mekhong
Inde-China 2 Cambodia
about 6 N orthern  Anam
about 6 Luang. Prabang D is t r i c t ,  N o r­
th e rn  Laos
1 Tonkin
about. 3 South-Laos
Borne© proba b ly  non­
e x is te n t
lu n a n  and. 
Kwang-si
no record
*Now M alays ia
**-Thailand
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Although. Lech gave a t o t a l  p o p u la tio n  o f  e ig h t  specimens l i v in g  in  
T ha iland  near the Me.kh.ong R ive r during, h is  t im e  (1937 ), i t  is  v e ry  doub t­
f u l  i f .  such anim als s t i l l  e x is t  in  any p a rt o f  the co u n try . An in te n s iv e  
in v e s t ig a t io n  o f i t s  poss ib le  occurence in  t h is  c o u n try  is ,  however, h ig h ­
l y  d e s ira b le .
H a b ita t Requirem ents. The id e a l h a b ita t  o f th e  Javan rh in o ce ro s  is
considered, an area o f  dense fo r e s t  w ith  t h ic k  undergrowth where a marsh o r 
bog is. a v a ila b le  f o r  the an im a l to  w allow  and d r in k .  A l t i tu d e  seems unim­
p o rta n t since, the  an im a l can occur over wide ranges in  e le v a tio n s  from  100 
fe e t  to  fe e t  above sea le v e l .  Barbour and A lle n  (1932, p. 1U9-U6)
describe  Javan rh ino ce ros  in  Burma as
” . . .  having  occurred o n ly  in .c e r ta in  areas o f h i l l y  c o u n try  in  
Upper and Lower Burma, p re fe r r in g  th is ,  type  o f t e r r a in  to  th e  low ­
la n d s , and fre q u e n tin g  even., mountainous c o u n tr y . ”
I t  is  more an in h a b ita n t  o f t re e  fo re s t  t h a n . o f  g rass land  (P ra te r ,  1969). 
Loch (1937, p. 1U2) quotes th e  l e t t e r  o f  M. E. M. de V i l l a  o f  H anoi, w r i t ­
te n  to  the  " S t r a i t s  Times" in  March, 1932, concern ing the  Javan Rhinoceros 
in  Indo -C h ina . He s a id , in  p a r t ,
" . . .  The an im a l l iv e s  in  marshy bush and th ic k  fo re s t  undergrow th, 
where the r a t ta n  cane makes fa s t  w a lk in g  im possib le  anc} t ra c k in g  
v e ry  d i f f i c u l t  and dangerous . . .  I  .am not sure about th e  e le v a t io n  
p re fe rre d  by  t h is  a n im a l. I t  is  known, and hunted on th e  Dar Lac 
P la teau  a t an e le v a t io n  o f about 3,000 fe e t ,  and la s t  year some na­
t iv e s  in v ite d  me t o  hunt a p a r ty  o f fo u r  rh in o s  near Cua Rao, about 
100 fe e t  above sea le v e l .  Rhinoceroses and e lephan ts  appear t o  be 
found in  th e  same hun ting  coun try ,, and both are met w ith  between 
K ra t ie  and Sung Treng, south o f Saravane ( in  Cambodia, to  th e  east 
of. th e  Mekhong) and in  many places in  Laos. On th e  west s ide  o f the  
Mekhong, south  o f  Oubon*, in  Siamese Laos, th e re  is  th e  Pass o f 
E lephants and R h inoceros. The horn and fe e t  o f a rh ino ce ros  are  
w o rth  about #2,000 w h ich .p ro b a b ly  e x p la in s  why so few specimens f in d  ‘ 
t h e i r  way to  museums."
DeVos and Hoogerwerf (1990) s tud ie d  th e  Javan rh in o ce ro s  a t Oedjong
Koelon (a p p a re n tly  Adjung Kulsn game re se rve , Ja va ). They found th a t  th e  
-*A bo rde r p rov ince  in  the  N o rtheaste rn  re g io n  o f Tha iland
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v e g e ta t io n .o f  t h is  area (65>000 ac res) c o n s is ts  m a in ly  ©f second-grow th 
ju n g le .  The area is  p a r t ia l l y  covered by a savannah landscape d o tte d  w ith  
palm, t re e s  and* t© a s m a lle r e x te n t,  by  bamboo th ic k e ts .  However, P ra te r  
(1965) s ta te s  th a t  i t s  u s u a l..h a b ita t is  fo re s te d  h i l l  co u n try  where i t  has 
been, found a t  e le v a tio n s  as h igh  as 7,000 fe e t .  I t  seems to  me th a t  t h is  '' 
a n im a l.p r im a r i ly  p re fe rs  u n d is tu rb e d  areas o f dense fo re s t  where food and 
w a te r are a v a i la b le .  The an im a l is  p robab ly  found in  the h igh  fo re s te d  
h i l l s  as mentioned by P ra te r  (1965) due to  th e  fa c t  th a t  much o f the  id e a l 
h a b ita t  in  the lo w e r area is  d is tu rb e d  by human a c t i v i t i e s ,  such as lo g g in g , 
c u l t iv a t io n ,  and s e ttle m e n t. These fa c to rs  have presumably fo rc e d  the  a n i­
mal t o  re t r e a t  up. to  the  more in a c c e s s ib le  area o f th e  h i l l s .
Foods, and H a b its . The Javan rh inoce ros  i s  a browser, e a t in g  many 
k in ds  o f le a v e s , tw ig s , some w i ld  f r u i t s ,  mangoes and f ig s .  DeVos and 
Hoogerwerf (1950, p. 298, and 332 ) w r i te  o f t h is  rh in o  in  the  Adjung Kulon
'i  ' •
game reserves
"The rh in o s  move th rough  th e  rese rve  more o r le s s  in  a c r is s -c ro s s  
fa s h io n , a ltho ugh  tu n n e ls  tare .made in. th e  v e g e ta tio n  in  p laces th a t  
are o fte n  fre q u e n te d . D uring  t h e i r  t r a v e ls ,  the  anim als browse on 
the  leaves and tw ig s  o f d i f fe r e n t  tre e s  and sh rubs, ,and grasses are 
a ls o  eaten.,.. The eeleasuses. sometimes...break o r up roo t e n t ir e  tre e s  
when fe e d in g .
The Javanese rh in o  is  more n o c tu ra l; than d iu rn a l in  h a b its .  D uring  
the  day the  animal...seeks ..cover in  th e  dense ju n g le  v e g e ta tio n , w h ile
a t n ig h t., i t  feeds and washes i t s e l f  in. some .of. th e  numerous mud=
wallows present, in . the. area... B a th ing ,, however, takes place in  the  
daytim e, and. is ..a p p a re n tly  .a ..fa vo rite , pastim e. W hile  in  the  w a llow s,
the an im a l r o l ls ,  over and ove r. Sometimes,, i t , . stays., in  such pools f o r
hours, a t  a s tre tc h .  A fte r ,  a ba th , mud. is  rubbed o f f  on the  tre e s  
th a t, surround a p o o l. Enormous dung heaps, are produced, in d ic a t in g  
th e  huge, q u a n t it ie s  o f  food d ig e s te d  . . . "
I t  is  p a r t ia l  to  w a te r, e s p e c ia l ly  streams w ith  rocky o r s h in g ly  beds, 
and i t  can swim v e ry  w e l l  (B arbour and A l le n ,  1932).
R eproduction and L o n g e v ity . The re p ro d u c tiv e  ra te  o f the  J a v a n .rh in -
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oceros is  v e ry  lew . Only one young is  born  te  a cow every  fo u r  o r  f iv e  
years a f t e r  a. g e s ta t io n  pe rio d  o f  about e ig h t months, and the  c a l f  is  suck­
le d  f o r  a t  le a s t  two years (DeVos and Hoogerwerf, 19$0)° I t s  l i f e  span 
i s ,  however, r e la t iv e ly  lo n g . A record  o f ove r te n  years lo n g e v ity  f o r  a 
ca p tive  an im a l in . th e  Z o o lo g ic a l Gardens o f London is  g iven  by F lower 
(1931 ), b u t W alker e t a l  ( I 96I4.), e s tim a te  th a t  the. Javan rh in o ce ro s  may 
have a l i f e .  span, o f  over f i f t y  yea rs .
Sumatran Rhinoceros o r A s ia t ic  Two-Horned Rhinoceros 
( Djdermocerus sum a trens is )
W orldw ide D is t r ib u t io n . T h is  rh ino ce ros  fo rm e r ly  extended from  the  
h i l l  t r a c t s  o f  Assam, th rough  the  h i l l ,  ranges .of. T ippera  and C h ittagong 
in to  Arakan and. Burma, and thence, in to...Thailand,. .Ind©-China, M a lays ia , 
Sumatra, and Borneo,, bu t not Java (P ra te r ,  196£). Wow i t s  range is  l i m i ­
te d  o n ly  to  Burma (see above).
A t the  present, t im e , its .  s u r v iv a l . in  T ha ila nd  is  d o u b tfu l,  a lthough  
th e re  has been.rumored th a t  the  an im a l , s t i l l  exists... in...the h igh  f© re s te d -  
h i l l  areas...o f the ..T ha i“Burma f r o n t ie r .
H a b ita t Requirem ents. Hubback (1939) made an in te n s iv e  s tu d y  ©n 
the  Sumatran rh ino ce ros  in  a v e ry  remote p a rt o f th e  M alaysian ju n g le .
He found th a t  th e  c o u n try  which t h is  an im a l fre q u e n te d  was n o t h ig h  bu t 
e x tre m e ly  steep.and covered w ith  th o rn s  o f  many s o r ts .  The w o rs t o b s tru c ­
t io n  ..he found  was. a palm .c a lle d  by Malays "Chuchar.” ( Calamus castaneus) .
I t  grows in  dense clumps from  th e  ground to .a  h e ig h t o f about te n  fe e t ,  
and is  v e ry  th o rn y . T h is  palm ju n g le  was in te rs p e rs e d  w ith  ra tta n s  o f 
s e v e ra l v a r ie t ie s ,  and most o f th e  t e r r a in  fo llo w e d  by th e  rh in o  when he 
was alarmed was a long s teep  h i l ls id e s  h e a v ily  wooded and covered w ith
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Chuchar. He a ls o  found th a t  t h is  an im al p a r t ic u la r ly  favored  th e  heads 
of. narrow v a l le y s ,  where i t  g e n e ra lly  had w e ll-u s e d  w a llow s, p le n ty  ©f 
t h ic k  undergrow th ,, and p re c ip ito u s  s ides to  the  v a l le y  so th a t  i t  cou ld  
have p le n ty  o f e x e rc is e . I t s  id e a l h a b ita t  is  a ju n g le  so dense th a t  a 
human can see n o th in g  w i th in  f iv e  yards except a w a l l  ©f fo r e s t ,  and so 
s te e p .th a t a man cannot w a lk  w ith o u t h o ld in g , onto som ething, bu t where 
e v e ry th in g  around him is. th o rn y . A nother type  o f ju n g le  favo red  by th e  
Sumatran rh in o  is  one in te rs p e rs e d  w ith  the  la rg e  bamboo ( Dendrocalamus 
g ig a n te u s ) . I t  seems to  me. th a t  th e  h a b ita t  o f Sumatran rh in o s  is  u s u a l­
l y  h ig h e r in  a l t i t u d e  th a n .th a t  o f the Javan fo rm .
Food and H a b its . L ik e  the Javan fo rm , the  Sumatran rh in o ce ro s  is  
a browser. I t s  foods in c lu d e  th e  sm all.branches., tw ig s , and leaves o f 
c e r ta in  t re e s .  Some k inds o f w i ld  . f r u i t  a re  a ls o  ea ten . Hubback (1939) 
observed th a t, t h is  a n im a l.e a ts  b a rk , l ic h e n ,  o r  p o s s ib ly  th e  f r u i t  o f 
some fungus o f f  a fa lle n ...tre e .j bu t the  m a in .food supp ly  is  from  young 
tre e s  th a t  i t  breaks down. He a ls o  mentioned th a t  whereas th e  o th e r spe­
c ie s  o f large, w i ld l i f e  in .M a la y s ia  w i l l  o fte n  f in d  food in  secondary ju n ­
g le ,  the. rh in o ...in v a ria b ly , feeds o n ly  in . .v ir g in  fo re s t  o r v e ry  o ld  regener­
ated, jung le ... From such evidence we can conclude th a t  th e  Sumatran rh in o ­
ceros is  a c lim a x  animal,., depending, e n t i r e ly  on the  c lim a x  stage o f suc­
cess ion , in  v i r g in  o r  o ld  regenera ted fo re s ts .  In  the  absence o f b e t te r  
in fo rm a tio n , we assume, here, th a t  th e  Javan rh ino ce ros  is  a ls o  a c lim a x  
species,, s ince  i t s  food and h a b ita t  requ irem ents a re  q u ite  s im i la r  to  
those o f  the  Sumatran fo rm .
The h a b its  o f  bo th  Sumatran and Javan rh in o s  a re , in  g e n e ra l, th e  
same. The an im als a re  fond o f w a llo w in g , w a lk in g , and swimming. W ater
is  v e ry  e s s e n t ia l . . fo r  t h e i r  e x is te n ce  s ince  bo th  an im als depend ©n i t  f o r  
w a llow ing  and. d r in k in g .  N o rm a lly  th e  rh in o  wallows ©nee o r  tw ic e  in  twen­
t y - f o u r  hours (more o fte n . in .  h o t, d ry  w e a th e r), In  t r a v e l l in g ,  i t  c o n t in ­
u a l ly  makes huge c irc le s ,  coming, back on it s .  t ra c k s  about once in  tw© days 
(Hubbaek, 1939)» A ccord ing  to  the same a u th o r , t h is  an im a l does no t have 
any regu la r, hours f o r  fe e d in g , a lthough  i t  f re q u e n t ly  sleeps d u r in g  the 
heat o f  the  day#
R eproductive Rate and L o n g e v ity . L i t t l e  is  known about the  breed ing  
h a b its  o f t h is  rh in o ,  bu t i t  is  known th a t  one young per b i r t h  is  th e  usua l 
r a te .  The g e s ta t io n  pe rio d  has been re p o rte d  as seven to  e ig h t  months 
(W a lker e t  a l ,  196L) .  The an im a l can be bred s u c c e s s fu lly  in  c a p t iv i t y .
The f i r s t  recorded b i r t h  o f a .c a p t iv e  Sumatran rh in o ,  born in  th e  Z o o lo g i­
c a l Gardens of. Culc.ut.ta. on. January 30* 1889 ( Sanyal, 1892 in  C ra n d a ll,  
19610. One lo n g e v ity  is  re co rd e d .a t over t h i r t y - tw o  years (F lo w e r, 1931 
in  C ra n d a ll, 19610.
R e la tions, o f Rhinoceroses to  Land Use0 Both Javan and SurtB,tran 
rh in o s  feed  m ainly, ©n, young tre e s  th a t  th e y  b reak down, and feed o n ly  in  
the  v i r g i n f o r e s t ,  so th e y  can cause damage to  such fo re s t  re g e n e ra tio n . 
Considering, the  p a rt o f t re e s  th e y  ea t ; f a l le n  f r u i t s ,  sm a ll branches, 
ba rk  and le aves , w h ich a re  th e  most im po rtan t f o r  the s e c u r ity  o f t re e s , 
i f  these  anim als eve r formed, a dense p o p u la tio n , the damage to  th e  fo re s t  
m ight be. s u b s ta n t ia l.  However, t h e i r  numbers a t present a re  ex tre m e ly  
low . They a p p a re n tly  do not damage a g r ic u ltu r e .  D e s tru c tio n  o f  t h e i r  
h a b ita ts ,  though , by  man f o r  a g r ic u ltu re  and se ttle m e n t is  a s e rio u s  p ro ­
blem in  th e  s u rv iv a l o f th e  rh in o .
Reasons f o r  P opu la tion  D e c lin e . Causes o f d e c lin e  o r e x t in c t io n  o f
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rh in o s  in  T ha iland  are. no t w e l l  known. The an im a ls have long been ra re . 
However, in fo rm a tio n  from  n e ig h b o rin g .c o u n tr ie s  shows th a t  p o p u la tio n  de- 
c l in s s .c a n .b e a t t r ib u te d  to  s e v e ra l common causes. The m a jo r ones a re ;
1 . Commercia1 .v a lu e . Rhinos are considered v e ry  va lu a b le  c re a tu re s . 
Any kinds, o f  a r t  ic le s  made, from  h id e , o r  even u r in e ,  are c re d ite d  w ith  an­
t is e p t ic  p ro p e rtie s .. In  most of. the . o r ie n ta l,  c o u n tr ie s , p a r t ic u la r ly  in  
China, horns o f  rh in o s  a re  in  g re a t demand5 th e y  are considered an a p h ro d i­
s ia c .  T h ir t y  years ago horns and fe e t  were w ro th  about $2,000 (Lech, 1937). 
Now th e  cos t of. h o rn s .v a r ie s  from  §10£ to  $210. per ineh (M ilto n ,  1961).
2. A n im al.1 s. h a b its . Since i t .  fo llo w s  h a b itu a l paths about i t s  t e r r i ­
t o r y ,  using...the .same, muddy area to  w a llow , and .the same place f o r  d e fe ­
c a t in g ,  the an im a l can be e a s ily ,  s laugh te red  by  s ta lk in g  a t sueh places 
(S tre e t ,  1961).
3 . Method o f hun ting .. Commercial hu n tin g  o f rh in o s  f o r  t h e i r  horns 
is . u s u a lly  done b y  inhumane, o r unsportsm an like  methods such as p i t f a l l s ,  
and se t-g u n s . Even e x p lo s iv e s  have been used in  k i l l i n g  these an im a ls .
H..-H a b ita t d e s tru c t io n . The h a b ita t  o f  rh in o s  is  c lim a x  v i r g in  f o r ­
e s t ,  which is  vu ln e ra b le  to  change by any k in d  o f d is tu rb a n c e , in c lu d in g  
f i r e s ,  lo g g in g , c u l t iv a t io n ,  and human s e ttle m e n t. These a c t i v i t i e s  have 
re s u lte d  in  the  .re d u c tio n  o f p o te n t ia l h a b ita t  o f th e  a n im a l.
3 . D isease. Disease may be ano the r im portan t fa c to r  in  th e  a n im a l's  
d e c lin e .. A prom inent example is  the case o f  the  In d ia n  rh in o ce ro s  a t the 
Kaziranga Sanctuary, In d ia ,  in  the  1 9 h 0 's . Twenty-two rh in o s  d ied  from  
a n th ra x  co n tra c te d  from  dom estic c a t t le  around th e  Sanctuary ( S t r e e t ,1961).
6 . P o l i t i c a l  e f f e c t . A change in  th e  government o f  the  c o u n try  where 
the  rh in o s  e x is te d  can a f fe c t  th e  s e c u r i t y . of. these an im a ls . T h is  can be
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e x e m p lif ie d  by th e  in c id e n t which, occurred in  Nepal in  195b* A. re p la c e - 
ment o f the  fo rm e r a r is t o c r a t ic  government by a more pop u la r dem ocratic  
one has had the e f fe c t  o f  s t im u la t in g  p o a c h in g .a c t iv it ie s .  A t le a s t  sev­
e n ty -tw o  rh inoceroses  were k i l l e d  by  poachers du ring  th a t  yea r, and the  
f ig u re  may w e ll have been h ig h e r  (S t re e t j 1961).
Census Methods. A census method in v o lv in g  a " t ra c k  coun t" is  p ro ­
b a b ly  a p p lic a b le  to  these a n im a ls . T h e ir  h a b its .© f d e fe c a tin g  and w a llow ­
ing, in .  h a b itu a l places, leaves c h a ra c te r is t ic  t ra c e s .  A l l  the rh inoceroses 
w ith  th e  exception, o f the...white...f..orm are s o l i t a r y ,  3©. th e  wallows used by 
the  anim als, should correspond t.®..the., numbers .o f  anim als in  the a rea .
The r h in o ’ s hab its , of...wallowing...a re a. g re a t .he lp to  the  t ra c k e r .  
S ince the hide, o f  th is ,  an im a l is  always d i r t y  and . f re q u e n t ly  rubs i t s e l f  
■against, the sa p lin g s  o r . tre e s  a long  the. pa th , its .  presence is  c le a r ly  
marked.
In  case the  capture  o f  these anim als is  necessary f o r  n a rk in g , b io ­
lo g ic a l  s tu d y , ©r t ra n s p la n ta t io n ,  t h e i r  lo c a l iz a t io n  and h a b itu a l move­
ments fa v o r  su cce ss fu l t ra p p in g .
Future Management.. A lth o u g h  the presen t .s u rv iv a l o f  rh in o s  in  T h a i­
land is . v e ry  d o u b tfu l,  some plans should be. made f o r  th e  fu tu re  i f  th e  
a n im a l’ s r e s to ra t io n  is . re q u ire d . I n . o rder, to  re s to re  these an im a ls , 
some p rim a ry  measures should be taken;
1 . Anim al in v e s t ig a t io n . An in v e s t ig a t io n  o f th e  exact occurrence 
a t the  present tim e  is  urgent.. I f  th e y  s t i l l  s u rv iv e , com p le te ly  r ig id  
p ro te c t io n  must be placed on b o th  the an im als and t h e i r  h a b ita t .  In  such 
a s i tu a t io n  the c re a t io n  o f a game sanctuary  in  th a t  area is  an immediate 
need.
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2. I f  i t  appears from  th e  in v e s t ig a t io n  th a t  these an im a ls have 
been com p le te ly  w iped o u t, a c o n s id e ra tio n  should he g ive n  to  re in tro d u c ­
ing  them from  the ne ighbo ring  c o u n tr ie s , such as th e  Sumatran rh in o  from  
Burma, and Javan rh in o  from  Java. I t  is ,  however, e s s e n t ia l to  have a
thorough...study on th e  eco logy and b io lo g y  o f these an im a ls  be fo re  the  re -
\
in tro d u c t io n  is  undertaken .
T e n ta t iv e ly ,  a o n e -to - th re e -s q u a re -k ilo m e te r enc losure  cou ld  be used 
to  h o ld  a p a ir  o f rh in o s  f o r  fa m i l ia r iz a t io n  in . a s u ita b le  area where th e  
anim als are. to. be fu r th e r  re leased  - in  th e  w i ld .  T h is  fenced area is  a 
basic, need f o r  any new ly in trodu ced  anim als to  ge t used t o  t h e i r  new en­
vironm ent. be fo re  th e y  re tu rn  to  the  w i ld .
BOFIDAE
In tro d u c t io n . A ccord ing  to. M o rr is  (1961*), th e re  are' c u r r e n t ly  128 
species, ©f. B o v id s *  in  the  w o rld . S ix  a re  n a tiv e  t.© T h a ila n d ; w i ld  b u f fa lo ,  
kouprey, gau r, banteng, serow, and g o ra l.
W ild  B u ffa lo  ( Bubalus b u b a lis )
W orldw ide D is t r ib u t io n . Bubalus b u b a lis  is  w id e ly  dom estica ted from  
Egypt to  the. P h ilip p in e s  a n d :is  a ls o  sa id  to  be found in. the  w i ld  in  N epal, 
Bengal., and Assaji. Some n a tu r a l is ts  th in k  th a t  these are f e r a l  an im als 
(W alker e t  a l ,  1961*). In  T h a ila n d , F low er (1900 in  H arper, 191*5) re fe rs  to  
the  b u f fa lo  as w ild  o r  f e r a l  in  p a rts  o f Burma, T h a ila nd , and Malay Pen in ­
s u la . He had in fo rm a tio n  o f some near P a i l in ,  T h a ila nd , descendants ©f a n i­
mals th a t  ran w i ld  about f i f t y  years  p re v io u s ly  jVbout 1850 (H arper, 191*5) « 
G y ldensto lpe  (1919 in  H arper, 191*5) s ta te s  th a t  some herds o f sem i-dom esti-
cated w a te r buffaloes... occur in  T h a ila n d , where th e y  have been recorded from  
-*B©vids in c lu d e  ...ca ttle , a n te lo p e s , g a z e lle s , goa ts , sheep. “  ~ ~
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Muang. P iitia i in. e a s te rn , . from  P a i l in  in  sou thea s te rn , from  Khoa Sam R©i 
Yod in  sou thw este rn , and from  the  neighborhood ©f Raheng in  C e n tra l T h a i­
la n d , but r e a l l y  w i ld  w a te r b u ffa lo e s , do no t occur in  th is  c o u n try . A t 
present th e  sem i-dom esticated w i ld .b u f fa lo  is  b e lie v e d  to  occur r a r e ly  in  
some p a rts  of. the c o u n try , p a r t ic u la r ly  in  th e  Tung Salaeng Luang N a tio n ­
a l  Park.
Hab it ,a t  Requirement s . T a l l  grass, ju n g le s  in te rsp e rse d  w ith  swamps
prov ide  th e . id e a l, h a b ita t, fo r .  w i ld  .bu ffa lo e s .. Grass and ju n g le s  prov ide
them. food. and. s h e lte r , ,  w h ile  the. swamps are v i t a l l y  necessary f o r  bo th  w a l­
low ing  and. d r in k in g .  Lydekker ( I 89U) says o f  the  w ild ...Ind ian  b u f fa lo  th a t  
i t s  haunts, a re  the. t a l l  grass-.jung.les. f  ound in  many p a rts  o f  the  p la in s  o f 
In d ia ,, and g e n e ra lly  in  the neighborhood o f swamps5 b u t i t  may be a ls o  
found.more ra re ly , in  the  ©pen p la in s  o f  s h o rt g ra s s , o r among low ju n g le ,  
and o c c a s io n a lly  even, in  fo r e s t .  . In  th e  area . of. Tung . Slaeng Luang N a tio n ­
a l  P ark (Tha iland).,, t h is  an im a l ..is found . in  .both. the. g rass land  and wood­
lands.. . W ater is  the most im po rtan t, fa c to r  in  l im i t in g ,  i t s  d is t r ib u t io n .
Food and H a b its . The w ild  b u f fa lo  is. a g ra z e r and rum inan t. I t  
feeds c h ie f ly  on g ra ss , g raz ing , in. the mornings and even ings, and sometimes 
a t  n ig h t ,  ly in g  by  day in  th e . h ig h  grass, o r  dense patches o f cove r, ©r sub­
merged in  a marsh o r poo l (P ra te r ,  1965). Th is  an im a l a ssoc ia tes  in  he rds, 
o fte n  la rg e  ones. B la n d fo rd  (1891) has seen f i f t y  in d iv id u a ls  to g e th e r , 
and he. has. heard o f much, la rg e r  assemblages. I t  is  a c t iv e ,  and shy, b u t 
does no t a vo id  th e  neighborhood o f  man o r  e th e r an im a ls . Unless harassed 
o r wounded, t h is  an im a l seldom a tta c k s  man (W alker e t  a l ,  I 96I4) .  W ild  b u f­
fa lo e s  are u s u a lly  pestered by in se c ts  bu t can escape by submerging in  th e  
w a te r w ith  o n ly  the  n o s t r i ls  em erging. The t i g e r  seems to  be a ra th e r
A» GAUR
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Fig» 7 Comparative s iz e  and c h a ra c te r is t ic s  o f  gau r, banteng* keuprey* and 








F ig .  8 Probable d is t r ib u t io n s  o f  w i ld  b u f fa lo *  kouprey, gaur, and 
banteng (based, on the  in f  orm ation in  appendix H)
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in e f fe c t iv e  p re d a to r o f  b u f fa lo ,  un less  the  prey is  c r ip p le d ,  weak, o r  
immature.
R eproductive Rate and L o n g e v ity . D uring the  b reed ing  season, a b u l l  
leads o f f  s e v e ra l cows t o  form  a sm a ll harem. One o r two ca lves  are usu­
a l l y  born in  March, A p r i l  o r  May (Walker, e t a l ., I 96U3 P ra te r , 1969). But 
P ra te r  says th a t  ca lves have been observed in  o th e r months o f  th e  ye a r.
T h is  a u th o r a ls o  s ta te s  th a t  w i ld  b u ffa lo e s  u s u a lly  do no t mate w ith  domes­
t i c  ones. Kenneth (1993) g ives  the g e s ta t io n  p e rio d  as from  287~3hO days. 
Brown ( 1936) g ive s  a g e s ta t io n  period , o f te n  months fo r  a c a p tiv e  w ild  b u f ­
f a lo .  The l i f e  span is  g iven by W alker e t  a l  ( I 96I4) a t about e igh teen  
yea rs , b u t F low er (1931) records over tw e n ty -n in e  years f o r  th e  lo n g e v ity  
o f  a c a p tiv e  an im a l.w h ich  l iv e d  in  the  A de la ide  Z o o lo g ic a l Gardens.
R e la tio n  to  Land Use. W ild  b u ffa lo , h a b ita t  is  no t ex tens ive  in
• ' i
Thailand... In  a d d it io n ,  i t  is. f re q u e n t ly  conve rted  to  a g r ic u l t u r a l  use, 
e s p e c ia l ly  ...rice-growing... .. Rice., p la n ts  ..are ...the ir, . fa v o r ite  fo o d . When r ic e  
is  planted.,, these, an im als w i l l  ..come .t.o. feed, and sometimes take  possession 
by  keeping out th e  fa rm  owners. They do g re a t damage to  the  farm ers* 
c rops. The fa rm ers .w ou ld  n a tu r a l ly  l ik e  to  have th e  b u f fa lo  w iped out 
from  ..most o f  these a re a s . In  T h a ila n d , consequen tly , th e  w i ld  b u f fa lo  
is  now considered a v e ry  ra re  an im a l. The s o lu t io n  to  th e  problem o f  
crop  damage by t h is  an im a l is  s t i l l  unknown. In  th e  fu tu re ,  i f  the  b u f ­
f a lo  p o p u la tio n s  in c rease  due to  o v e rp ro te c tio n , such damage w i l l  in c re a s e . 
In  such cases, b u f fa lo  p o p u la tio n s  can be c o n tro lle d  by  c a r e fu l ly  re g u la ­
te d  h u n tin g . However, th e  s i tu a t io n  is  s t i l l  f a r  from  th a t  p o in t ,  because 
these an im als a t  the  p resen t tim e a re  ex tre m e ly  ra re .
Causes o f  D e c lin e . A re d u c tio n  in  numbers o f w ild  b u f fa lo  a lm ost 
everywhere is  caused by s im i la r  fa c to r s — poaching, h a b ita t  d e s tru c t io n ,
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and d isease . In  In d ia ,  f a r  in s ta n c e , the anim als decreased and became ex­
t i n c t  in  s o m e . lo c a lit ie s ,  p r im a r i ly  because o f  s la u g h te r in g  f© r  h ides and 
meat, which a re  sa leab le  (H arper, 1 9 ^ ) .  S im i la r ly ,  in  T h a ila n d , in  the  
recen t past be fe re  th e  game law was passed, hunting, f o r  meat by  the n a tiv e s  
wiped these a n im a ls . ©ut fr©m maijy a reas. Encroachment by man th rough  c u l­
t iv a t io n .  ..of..form er b u f fa lo  h a b ita t  fu r th e r  r e s t r ic te d  th e  b u f fa lo  popula­
t io n .
Among, diseases., r in d e rp e s t i s  an im po rtan t l im i t in g  fa c to r  o f  w i ld  
b u ffa lo e s . . Th is  d isease was in troduced  in to  V ietnam in  1912, and aga in  in  
1920., and destroyed a g rea t, number o f w i ld  b u f fa lo  (H arpe r, 19h5>) ®
Census Methods.. W ild  b u ffa lo e s  p re fe r  g rass land  h a b ita t  where w a te r 
is  a v a ila b le .  Such h a b ita t  is  f a i r l y  ©pen, s© th a t  an im als can be counted 
fr©m an a irp la n e .. In  t h is  case the  a e r ia l  s t r i p  count method m ight be 
e f fe c t iv e .  A t o t a l  count is  ano the r method th a t  should be h e lp fu l.  Since 
the  anim als s ta y . in .a .  herd .and are  a ttached  to. the marshy ©r muddy a reas, 
a count, o f a l l  a n im a ls .co u ld .b e  a ttem pted when th e y  are concen tra ted  in  
such p laces .
F u tu re  Management. P re s e n tly  w ild , b u ffa lo e s  are s t r i c t l y  p ro te c te d  
by law . Th is  is  the ©nly e f fe c t iv e  measure to  p ro te c t an endangered spe­
c ie s .  However, i t  is  p re d ic ta b le  th a t  i f  th e  anim als have been e f fe c t iv e ­
l y  p ro tec te d  fo r . a  c e r ta in  le n g th  .e f t im e , t h e i r  ..numbers can be expected 
to  in c rease . . In .th e  fu tu re  when t h e i r  p o p u la tio n  has r is e n  to  a secure 
le v e l,  management should p r im a r i ly  aim. a t  ke e p in g .th e  b u f fa lo  p o p u la tio n  
a t the  c a rry in g ..c a p a c ity  o f  t h e i r  range. As w i ld  b u ffa lo e s  a re  c h ie f ly  
g raz ing  anim als.,... overpopu la tion , can cause, g re a t damage to  the range.
P o p u la tio n  c o n t ro l th rough p u b lic  h u n tin g  m ight be used to  keep
- 3 k -
t h e i r  numbers a t  a le v e l ©f the c a r ry in g .c a p a c ity  ©f range* In  a d d it i© n , 
sanctuaries, are v e ry  use fu l.f.© .r th e  conse rva tio n  o f w i ld  b u ffa l®  and 
should be e s ta b lis h e d  im m edia te ly  in  th e  areas where th e y  s t i l l  s u rv iv e . 
Kouprey ( B ibos s a u v e li)
The kouprey is  the  la s t  large, mammal d iscovered  in  the  w o r ld . I t ,  
was f i r s t  described  and g iv e n  a s c ie n t i f i c  name as. B ibos s a u v e li by P ro - 
fe s s o r  Urbairn in  1937 (Delano* 1965). This, ra re  an im a l is  n a t iv e  to  
no rtheast. Cambodia,. and some p a rts  o f  Laos and V ie tnam . A lthough i t  has 
been inc luded  in. the., l i s t  .o f ..reserved w i ld  anim als , o f T ha iland  and p ro ­
te c te d  by  law , its .  r e a l  ex is tence  th e re  is  s t i l l . u n v e r i f i e d .  The kouprey 
is  a v e ry  shy an im a l o f th e  . fo re s t  g lades, o f n o rth e rn  Cambodia, where i t  
has been.seen b y  v e ry  few hun te rs  (U rb a in , 1937, in. Harper, 19U5)« Ac­
co rd in g  to. C o o lid g e .-(I96I4) ,  t h is  a n im a l had es tim a te d  number o f about 
1,000 in  1952« By 196k , p robab ly  o n ly  350 in d iv id u a ls  remained. I f  t h is  
species, occurs, in  T h a ila n d , i t  w i l l  p roba b ly  be in  th e  g e n e ra l re g io n s  ©f 
the  n o rth  o r  th e  east, nea r the L a o tia n  and Cambodian b o rde rs .
There is  a th e o ry  th a t  th e  kouprey is  a h y b rid , between some two o f 
th e  four.s.pee.ie.s. of..bov.ids l i v in g  in  the same re g io n . They are? between 
gaur.and. banteng,. o r  banteng. and w a te r b u ffa lo ,,  o r  banteng and dom estic 
c a t t le  (D e lano, 19.65).. The. reasons, f o r  th is ,  hypo thes is  a re  presented 
in  Appendix F .
I f  t h is  hypothesis, is  t r u e ,  th e  kouprey may be a s t e r i le  an im al 
because i t  i s  an. o f fs p r in g  from  th e  h y b r id iz a t io n  o f th e  two d i f f e r e n t  
sp e c ie s . Thus, f u r th e r  research  shou ld  be c a r r ie d  out re g a rd in g  the 
b reed ing  h a b its  o f  th e  kouprey to  t e s t  t h is  h yp o th e s is .
Gaur (B ibos gaurus)
W orldw ide D is t r ib u t io n . Harper ..(19^5). re fe rs  to  th re e  races o f the
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gaur d is t r ib u te d  in  In d ia ,  Burma, T h a ila n d ,. M a la y s ia , , and. Xnd0—C hina. The 
In d ia n  race Bibos, g o  gaurus. is  . n a tive , to  Ind ia?  th e  Burmese race B. g o  
readei... ranges, th rough. Assam*. Burma, T ha iland ,, and Indo-China? and. th e  Ma­
layan  race B. g o  hubbacki occurs in ,th e . M a lay .P e n in su la , In  T ha ila nd  the  
Burmese, race in h a b its , th e  .no rthe rn  and north-western re g io n s , b u t i t s  sou­
th e rn  range l im i t ,  i s  n o t . d e f in i t e ly  known (G y ld e n s to lp e , 1919 in  H arper, 
19 ii£ ). The Malayan race is. b e lie v e d  to  be found, in  sou thern  T ha iland* I t s  
range inc ludes, th e  Malay ,pen insu la  and may ex tend-no rthw a rd  to  Tenasserim  
(Lydekke r, 1913c).
H a b ita t Requirem ents. The gaur fre q u e n ts  a l t i tu d e s  ®f 7!?0 t©  1,800 
meters and p re fe rs  ro cky , fo re s te d  h i l l s ,  w ith  open, g ra ssy  ta b le la n d s  a t 
the summit (W a lker, a t  a1 .196k) .  I t  is  e s s e n t ia l ly  a fo re s t  an im a l. Id e a l 
gaur. h a b ita t ,  is , .composed, © f , h i l l y  f  o res t in  ,wh.ich..salt. l i c k s ,  w a te r, and 
pasture a re  a v a ila b le .
Food and H a b its . Gaur feed p r in c ip a l ly  ©n g rass , in c lu d in g  s p r ig s  
o f bamboo, b u t w i l l  n o t . touch bamboo le a ve s , a lthough  i t  ea ts  the  le a ve s , 
and even th e  bark,, o f .o th e r tre e s  (Lydekke r, 1916). I t  feeds in  e a r ly  .
m orn ing ,and ,the  even ing , .and spends the  heat o f the day cud-chewing in  the
t h ic k c o v e r .  Young, grasses w h ich spring ,up . a f t e r  b u rn in g  are  i t s  fa v o r i te  
fo o d . Late, in  the  d ry  season .or e a r ly  in . the  ra in y  season, th e  gaur w i l l  
come down .from  .th e ..h ills ., to  v i s i t  a new ly burned g ra s s la n d . In  common 
w ith  many o th e r an im a ls , .gaur has the h a b it  o f , v i s i t in g  s a l t  l i k s  (P ra te r ,  
196 $ ).. Lydekker (1.89U.) w r ite s  o f the h a b its  o f  the gaur as fo llo w s  ( p .177),
" 0 0 . The gau r p re fe rs  h i l l y  d i s t r i c t s  to  the  p la in s ,  and in  In d ia ,  
i t  is  more g e n e ra lly  found a t  e le v a tio n s  from  two thousand to  f iv e
thousand fe e t than in  the  low c o u n try . W hile  aged b u l ls  a re  gener­
a l l y  o r in v a r ia b ly  s o l i t a r y  in  t h e i r  h a b its ,  gau r as a ru le  c o l le c t  
to g e th e r  in  s m a ll herds o f  about a dozen in d iv id u a ls ,  a lth o u g h  th e  
number may be increased t o  tw en ty  o r  t h i r t y ,  and one instance is
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re corded..where the number in  a herd was es tim ated  a t ne t le s s  than  
one hundred., heads. Such an unusual, g a th e r in g  was., however, p robab ly  
b u t tem pora ry, and due t o tthe s c a r c i t y  ©f p a s tu re . Each herd is  
governed by an, o ld  b u l l ;  the  o th e r members o f  th a t  sex p resen t be ing  
always younger a n im a ls .M ,
Old b u l ls  which are  no t herd leade rs  a re , however, in  the  h a b it  o f wander­
ing about a lo n e | and. i t  is . s a id . t h a t  the  la rg e s t  and o ld e s t ©f these always 
l iv e d  by them selves (Lydekker, 1916).
R eproductive Bate and L o n g e v ity . M ating takes  place d u r in g  the  w in te r  
(M o rr is ,  19614-). The s in g le  .c a lf  is  dropped, in . August o r September, when 
the  t o r r e n t ia l  monsoon ra in s  have re p le n ish e d  the re g io n  w ith  te n d e r new 
grass and herbage (W alker e t  a l ,  196U). Lydekker (1916) says th a t  some 
ca lves a re  b©rn as. e a r ly  as A p r i l .  The g e s ta t io n  pe rio d  is  about n ine  
months. (A s d e ll,  I 9I46) .  L o n g e v ity  o f th e  c a p tiv e  gaur is  a p p ro x im a te ly  
tw e n ty - fo u r  years (C ra n d a ll,  I 96I4) .
Causes o f D e c lin e . Poaching and d isease .a re . th e  m ajor causes o f de­
c l in e  in .  gaur. numbers. Harper (19U 5)..s ta tes th a t  in  In d ia  epidem ic d is ­
ease is  th e  main cause, ©f d e c lin e ,  bu t he does no t s p e c ify  th e  k in d  ©f d is ­
ease. In  Buiroa, however, a n th ra x  has been respon s ib le  f o r  th e  d e v a s ta tio n  
o f many th r iv in g  p o p u la tio n s .
" . . . . Some o f  the b e s t grounds on the f l a t s  and in  th e  v a l le y s  
o f n o rth e rn  Burm a,. . . .a re  s u b je c t to  epidem ic d isease"(Peacock,
1933 in  H arper, 19h^, p .5 l8 ) .
La most o f Laos, Cambodia, N orth and South V ietnam , gaur p a p u la tio n s  have
been.dep le ted  by repeated e p iz o o tic s  o f r in d e rp e s t,  and. by n ig h t  hu n tin g
w ith  crossbows and poisoned arrows (H a rpe r, 19145)•
In  T ha ila nd  th e  p r in c ip a l cause ©f p o p u la tio n  d e c lin e  in  th e  past,
b e fo re  the  game law. was. passed, in . i 960, was o v e r-h u n tin g . A lthough  s©me
i l l e g a l  h u n tin g  s t i l l  goes, in  at. the p resen t time., i t  is  much le s s  than
fo rm e r ly .
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R e la tio n  to  Land Use. Since gaur p re fe rs  fo re s t- c la d  h i l l s  which 
are no t s u ita b le  f o r  crop g row ing, the  encroachment o f  permanent c u l t iv a ­
t io n  and th e  ex tens ion , o f  communications, h a rd ly  a f fe c t  i t s  main h a b ita ts .  
Annual, bu rn in g  o f the  grasslands,, m o s tly  th ro u g h  a c c id e n ta l f i r e s  se t by  
man, c lose  to  gaur h a b ita t ,  p rov id es  lush  new growth,, a fa v o r i te  food o f 
the gau r. Due t©  th e  na tu re  o f i t s  h a b ita t ,  combined .w ith  the d i f f i c u l t y  
in  h u n tin g , gaur are s t i l l  f a i r l y  common in  some mountainous reg ions  ©f 
T h a ila n d .
Census Method. Gaur has the  h a b its  o f  v i s i t i n g  s a l t  l i c k s ,  and g ra -  
z in g - in . th e  new burned g rass lands,., s© a proper, census, method should be to  
count th e  anim als when, th e y  are feed ing , in. th e  ©pen.. T h e ir  t ra c k s  d u r in g  
the  wet season, t h e i r  droppings., browsed ©r grazed p la n ts  are a l l  e a s i ly  
observed. However, experience in  id e n t i f y in g .such evidence is  re q u ire d  
be fo re , i t  can be used f o r  census purposes.
Fu tu re  Management. The. gaur. is  s t i l l  fa r .  from  .e x t in c t io n ,  a lthough  
o ve r-h a rve s t has taken  place lo c a l ly .  T h is  an im a l can be le g a l ly  hun ted , 
bu t i t  has been te m p o ra r i ly  c losed to  h u n tin g  s ince  1965 in  o rde r to  in ­
sure a re co ve ry  o f  i t s  p o p u la tio n . Th is  complete, p ro te c tio n  w i l l  be con­
tinued . f o r  th e  next few  years u n t i l  th e  an im a l p o p u la tio n  increases to  a 
s u ita b le  le v e l which w i l l ,  .pe rm it r a t io n a l  e x p lo i ta t io n .
Gaur. management, in . the. fu tu re  .should aim  a t  the improvement o f  the  
h a b ita t .  Grasslands prov ide  most ©f i t s  food j. th e re fo re  th e  use o f  f i r e
m ight be a good approach t®  h a b ita t  improvement. However, t h is  p o s s ib i l i t y  
would re q u ire  a cons ide rab le  amount o f  re s e a rc h .
Banteng ( Bos Banteng)
W orldw ide D is t r ib u t io n . The range o f the banteng in c lu d e s  Burma, 
T h a ila n d , the Malay P en insu la , Borneo, and Java (P ra te r ,  1965). The banteng
-38-
is  sa id  no t t©  be found, in  the s©uthern p a r t o f  Tha iland  (Lekha ku l,1962 ). 
T h is  a u th o r g ives  the  s©uthe.rn l im i t s  from  th e  p rov ince  o f S u ra than i 
no rthw a rd . The reas.©n f a r  i t s  absence in  the  south  is  p robab ly  because o f 
to© dense evergreen fo re s ts ,  and s c a rc ity  o f g rass lands in  th a t  re g io n . 
However, an e a r l ie r  reco rd  .shows ..that the  banteng ©nee. occurred in  th e  sou­
the rn , b o rd e r re g io n  between th e  Tha i-M a lays ian  f r o n t ie r .  Th is  re p o r t  is  
supported by Hubback (1932 in  .Harper. 19.1t5>,. ..p. $26.).. wh© w r ite s ,
"The ex-Penghulu o f  C hup ing .. , knew th a t  the  herd from  w h ich  he had 
sh©t h is  two head the p rev ious  yea r f re q u e n t ly  crossed and reer©ssed 
the  P e rlis -*-S iam  b o rd e r, s ta t in g  th a t  th e re  were s a l t  l i c k s  bo th  in  
P e rils , and Siam.which these a n im a ls ...p e r io d ic a lly ,v is i t e d .  He v o lu n ­
tee red  th e  in fo rm a tio n  th a t  i t  was h is  © p in io n .th a t t h is  herd went 
as f a r  as the  Ulu T e lia n  s a l t  l i c k s  in. Kedah ( in  M a la ys ia ), and i f  
t h is  surm ise is  c o r re c t,  i t  would be reasonable, t© expect t© f in d  
Bos banteng d is t r ib u te d  between th e  p o in ts  mentioned . . . "
In  s p ite  ©f. th is .,  th e re  is  no present evidence o f  the occurrence o f
the banteng in . th e . southern re g io n . The o f f i c i a l  re p o r t  o f the R egional
F o re s t O ff ic e s  in  the  South d id  ne t m ention any banteng in  th a t  p a r t o f
the  c o u n try .
H a b ita t Requirem ents. The banteng, u n lik e  th e  gau r, p re fe rs  f l a t  o r 
u n d u la tin g  ground, covered, w ith  l i g h t  deciduous o r m ixed-deciduous and 
l i g h t  evergreen fo re s ts  where th e re  are g lades o f  grass and bamb®© (P ra ­
t e r ,  1965). P ra te r  f u r th e r  s ta te s  th a t in  p a rts  o f t h e i r  range in  Burma, 
th e y  have re tre a te d  w ith  th e  advance o f  c u l t iv a t io n ,  and deserted  t h e i r  
fa v o re d  grounds f o r  the se e lu s lo n  o f denser h i l l  fo re s ts ,  th e  accustomed 
h a b ita t  o f  the gau r. Th is  statem ent is  t ru e  ©f the  banteng in  Tha iland  
wherever i t  has s u ffe re d  from  hun ting , and h a b ita t  encroachment.
Food and H a b its . The food o f th is  species in c lud es  grasses, leaves , 
and bamb.oo shoo ts . I t s  food v a r ie s  w ith  the  wet and d ry  seasons. D uring  
-xP erlis  is  in  M alaysia
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the monsoon season th e  banteng leaves the low lands and d r i f t s  up in to  the  
the  h i l l - f © r e s t s  to  feed  on te n d e r new herbage, in c lu d in g  bamboo sh o o ts , 
w h ile , d u r in g  th e  d ry  season i t  re tu rn s  t®  th e  v a lle y s  and more ©pen-wood­
ed d i s t r i c t s ,  where i t  feeds ©n grasses (W alker e t a l ,  196U). In  th e  
h i l l  c o u n try  i t  keeps to  the. lo w e r slopes (P ra te r ,  1933). Lydekker ( I 89I1, 
p. 182) re fe rs  to  B land f.e rd 's  suggestion  th a t
" fro m  i t s  r e la t iv e ly  lo n g e r le g s , th e  banteng is  le s s  a d d ic ted  t©  
c lim b in g  among, rocky  h i l l s  than  are e i th e r  o f  the  o th e r members ©f 
th e  group , and th a t  i t  i s  a c c o rd in g ly  more r e s t r ic te d  to  th e  p la in s  
o f t a l l  g ra s s ."
Banteng. and. gaur. are s im ila r  in  be ing  a d d ic te d  t© s a l t  l i c k s  and new ly
burned young g rasses.
R eproduction and L o n g e v ity . Banteng have young w ith  them in  A p r i l
and May (Lydekke r, 1900 in  Zuckerman, 195>3). I t  is  though t th a t  th e  young
are bom  a t  th e  end o f  the  co ld  and the  beg in n in g  o f hot weather (Z ueke r-
man, 1953). However, th is  sta tem ent d isagrees w ith  th a t  o f  W alker e t a l
( 196U) which says,
''th e y  mate d u r in g  the d ry  season and th e  s in g le  c a l f  is  born  d u r­
ing  August o r  September.*'
The banteng can in te rb re e d  w ith  In d ia n  humped c a t t le . ,  the  dom estica ted
race ©f In d ia  (Lydekke r, I 89U5 and Zeuner, 1963) .
i
The lo n g e v ity  record, f o r  a specimen in  t h e . Z o o lo g ic a l Gardens o f 
B e r l in  is  l i s te d  by Jones (I9f?8, in ..C ra n d a ll, 1961;) as e ig h t  ye a rs , f iv e  
months, and tw e n ty -e ig h t days.
Causes o f  Beeline,. Hunting, f o r  meat and h a b ita t  d e s tru c t io n  f© r  the  
purpose o f  c u l t iv a t io n  are th e  m a jo r causes o f the b a n ten g 's  d e p le t io n .
I t s  meat i s  good as human food and a t t r a c ts  poaching. I t s  o r ig in a l h a b ita t  
is  a f l a t  o r  u n d u la tin g  area where w a te r, g ra ss la n d , and fo re s t  a re  in t e r ­
spersed. Such a re a s .a re  u s u a lly  id e a l f o r  a g r ic u ltu r e ,  and so tend  t©  be
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v u ln e ra b le  to  des truc tion®
R e la tio n  to  Land Use. The banteng does some harm to  paddy, rubber? 
and f ib e r  p la n ta tio n s  (H a rpe r, 19li!>). I f  the  h a b ita t  is  d is tu rb e d  by human 
a c t iv i t ie s . ,  the  an im al w i l l  d isappear because o f i t s  shyness. The occupan­
cy o f th e  h a b ita t  by man w i l l  le ad  to  increased hun tin g  p ressu re .
I t  is  p o ss ib le  ..that the. p o p u la tio n  o f  banteng can be ra is e d  b y  main­
ta in in g  the  pasture  because, th e  animal, is  a d d ic ted  to  young grass fo l lo w ­
ing f i r e s  in  th e  d ry  season. However, th e  e f fe c t  o f  f i r e  on g rass la nd  has 
not been s tud ied  y e t .
F u tu re  Management. Gaur and banteng are v e ry  s im ila r  in  many aspects 
o f t h e i r  h a b its .  In. some p laces they  share th e  same type o f h a b ita t .  ' In  
Burma, f o r  example, W alker e t  a l.  (196.1;) s ta te  th a t  gaur and banteng occur 
to g e th e r  in. th e  same fo re s t .  The same management, techn iques  may be a p p l i ­
cab le  to  bo th  gaur and banteng. I t  i s  p re d ic ta b le  th a t  in  the  fu tu re  when 
bo th  k in d s  o f  these anim als increase, to  a le v e l  exceeding th e  range c a r ry ­
ing c a p a c ity , th e re  w i l l . b e  an in te r s p e c if ic  c o m p e tit io n  f o r  fo ra g e ; un­
le s s  p o p u la tio n s  are  p ro p e rly  c o n tro lle d ,  range d e p le t io n  w i l l  r e s u l t .  
Therefore., p ro te c t io n  from  o ve r-h u n tin g  w i l l  have to  be accompanied by  
s tu d ie s  o f  these  animals, and t h e i r  h a b ita t .
Serow ( C a p rico rn is  sum atraenais)
W orldw ide D is t r ib u t io n .  The genus C a p ric o m ls  com prises o f  two spe­
c ie s ; C. sumatraens.is. d is t r ib u te d  from  n o rth e rn  Ind ia , eastward to  c e n t ra l 
and southern China and sou thw ard .th rough Burma, Indo-C h ina , T h a ila n d , and 
the  Malay S ta tes  to  Sumatra; and C. c r is p u s , n a tiv e  t o  Formosa and Java 
(W alker e t a l ,  1961;). The fo rm e r species is  subd iv ided  in to  s e v e ra l races. 
Harper (19h$) re fe rs  t o  the  sub-species C .s.annectens (K lo s s ) o c c u rr in g  in
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Fig.. 9 Comparative s ize .an d  c h a ra c te r is t ic s  o f serow and 
g o ra l (adapted fr©m P ra te r , 1965)
th e  w e s t5 and p robab ly  the  C.xnaritim us (Heude) ©n th e  upper Mekhong in  the  
area.between th e  Tha i-Laos b o rd e r j and the C .s . swettenhami (B u t le r )  in  
the  south ©f T ha ila nd .
In  Tha iland  the serow ranges th ro ugho u t the  c o u n try , bu t occurs on­
l y  in  wooded ravfoes w i th  dense undergrow th and ©n.the steep mountain 
s lopes w ith  s u f f ic ie n t  s h e lte r  and w a te r.
H a b ita t Requirements. The serow liv e s  in  the  recesses o f  t h ic k ly  
wooded gorges where b o u ld e r-s tre w n  s lopes and shallow,.caves g ive  i t  s h e l­
t e r  from  th e  weather (P ra te r ,  1933 and 1965). P ra te r  (1965) found th a t  
in  the Himalayas the  serow fa vo rs  an e le v a t io n  between 6,000 to  10,000 
f e e t ,  a n d .th a t in  the  Burmese h i l l  ranges i t  may be found a t  a h e ig h t rang ­
ing  from  700 to  8,000 f e e t .
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10 Prebable d is t r ib u t ie n s  ©f ser©w and g e ra l (based ©n the  
in fe rm a tie n  in  appendix H)
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feed ©n th e  rank herbage o f  th e  mere open slopes (P ra te r ,  1965). I t s  
feed c o n s is ts , o f  g rass and leaves., eaten in  the s h e lte r  ® f th ic k e ts  and 
©n g rassy ridges,, D uring  the  day i t  re tu rn s  to  fa v o r i te  re s t in g  p laces , 
© ften under th e  s h e lte r  o f ©verhanging rocks and c l i f f s  (W alker e t a l ,  
196U). The s.e.row is  more o r  le s s  s o l i t a r y ,  and s e c re t iv e ,  a ltho ugh  some­
times, fo u r ,  o r f iv e  may be found fee d in g  to g e th e r  (M o r r is ,  196U). I t  is  
an a c t iv e  c re a tu re  and keen in. c lim b in g  up, th e  s teep , rocky  s lo p e s .
R eproduction and L o n g e v ity .  L i t t l e  is  known re g a rd in g  i t s  b reed ing  
h a b its .  In  Burma th e  young are born  in  September o r  .October, a f t e r  a ges­
ta t io n  pe riod  o f about e ig h t  months (W alker e t a l ,  I 96U ). In  th e  Himalayas 
the  ru t  beg ins a t  th e  end o f O ctober and th e  young are. born in  May o r  June 
a f t e r  a g e s ta t io n  p e rio d  o f seven months (P ra te r ,  1933 and 1965). No 
record  o f i t s  lo n g e v ity  has been found .
Causes o f D e c lin e . A t p re se n t, the  serow is  considered a ra re  o r  
endangered a n im a l. Formerly, th is , species was not.uncommon in  the  m ounta in­
ous, re g io n s  th roughou t, the c o u n try . Much in fo rm a tio n  shows th a t  th e y  have 
m o s tly  been h e a v ily  reduced by two main causes: poaching and h a b ita t  de­
s t r u c t io n .  A lthough .se row  is  w e ll,  p ro te c te d  by i t s  n a tu ra l h a b ita t  and 
i t s  extreme shyness, th e  an im a l ean.be k i l l e d  e a s i ly  w ith  the  a id  ©f dogs. 
C aptu ring  t h is  an im a l a l iv e  w ith  snares f o r  m arket was q u ite  su cce ss fu l 
and w id e ly  used .be fo re , th e  p ro te c t iv e  law  was passed. In  o th e r c o u n tr ie s , 
such as. Sumatra, f o r  example, hun ting , w ith , dogs and cap tu re  w ith  snares 
and p i t f a l l s  caused th e  an im als to  become e x t in c t  in  many lo c a l i t ie s  
(H a rpe r, 19U5).
In  China, a b e l ie f  in  a g re a t healing, p ro p e rty  o f the animals® ho rns, 
sk in s  and o th e r p a r ts  ©f. th e .b o d y  leads th e  people to  hunt them.
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R e la tio n  te  Land Use. The h a b ita t  ©f serow is  v e ry  rough c o u n try .
The s o i l ,  in  g e n e ra l, i s  rocky  and u n s u ita b le  f o r  a g r ic u ltu r e ,  b u t s o i ls  
in . the  bo ttom  ©f th e  h i l l s  a re  q u ite  f e r t i l e  and fa v o r  c ro p -g ro w in g . When 
c u l t iv a t io n  is  in tro d u c e d , th e  a n i m a l  w i l l  d isappe a r because o f  i t s  shyness.
Census Method. I t  is  v e ry  d i f f i c u l t  t©  make an accura te  census ©n 
the  serow due to  th e  in a c c e s s ib i l i t y  o f i t s  h a b ita t .
Fu ture  Management. C u rre n t ly  th e  serow is  s t r i c t l y  p ro te c te d  by  law? 
hunting ., l iv e - c a p tu r in g ,  keeping in  possession , meat m a rke ting , and e x p o rt­
ing  are a b s o lu te ly  p ro h ib ite d .  I f  such measures, o f  p ro te c tio n  a re  e f fe c ­
t i v e l y  e n fo rced , th e  p o p u la tio n  o f t h is  an im a l is  expected to  in c re a se . In  
managing th e  serow, p ro te c t io n  o f i t s  o r ig in a l  h a b ita t  is  h ig h ly  im p o rta n t. 
A l l  th e  h a b ita t  d is tu rba nces  such as f i r e s ,  lo g g in g , c u l t iv a t io n ,  and p ro ­
b a b ly  g raz in g  by  liv e s to c k  should he preven ted . In . o rd e r to  ach ieve  th is  
o b je c t iv e  o f management, a sanc tua ry  must be c rea ted  in  th e  area where 
the  an im a l s t i l l  s u rv iv e s .
G o ra l ( Nemorhaedus g o ra l)
W orldw ide D is t r ib u t io n . The g o ra l is  a c lose  r e la t iv e  o f th e  serow. 
Many d i f f e r e n t  s c ie n t i f ic ,  names ©f t h is  animal..have been re fe rre d  to  by 
d i f f e r e n t  a u th o rs . The d is t r ib u t io n  is  no t d e f in i t e ly  known. However, 
M o rr is  ( I 96J1) g ives  the range from  the Himalayan M ountains e as t th rough  
the  mountains of. west. China and n o rth  to  Korea.
A ccord ing  to  Wal.k9r„..et. a l, .  (1 96I4.) -there, are two species o f  go ra ls  
N. g o ra l occurs from  sou theaste rn  S ib e r ia  southward th ro u g h  M anehuria, K©r- 
ea, M ongo lia , and. most of. China to  n o rth e rn  In d ia .a n d  Burma? N. q ranb roo k l 
l iv e s  in  p a rts  o f  T ib e t ,  Assam, and Burma. These au tho rs  fu r t h e r  s ta te  
th a t  th e re  seems, t o  be no reco rd  o f  N. g o ra l from  th e  area occupied by 
N. c ra n b ro o k i. P ra te r  (196$) m entions two races o f g o ra l found w ith in
I n d ia ’ s l im i t s ;  the g rey  g o ra l,  N. g» g e ra l (Hardw icke) ©f Kashmir and 
the  w estern  H imalayas! and the brown g o ra l,  W. g . hodgsoni (Poeock) ©f 
Nepal, and .Sikkim... I t  seems, th a t  a race ©f brown g o ra l ( N. g . hodgson i) 
is  found in  the n o r th e rn  p a rt ©f T h a ila n d . . Lekhakul (1962) re fe rs  t©  the 
s c ie n t i f i c  name ©f g o ra l as Nemerhaedus hodgsoni and g ives  i t  as o c c u rr in g  
in. th e  m ountain ranges..along, th e  Mep.ing.in. the. northern , p a rts  ©f the  coun­
t r y .  He described., th is ., g e ra l as. greyish -b row n.,, a n d ...s lig h tly  re d d is h . The 
an im a l is  p robab ly  o f  the  race M,.„ g . h@dgs.eni ©f Nepal, and S ikk im  as r e -  
fe rre d ..t® . by P ra te r  (1963)®
H a b ita t Requirements.. L ike  th e  serew, the  g o ra l is  a m ounta in -dw el­
lin g . a n im a l. I t  is  more o fte n  found in  th e  ©pen than is  th e  serew. I t  
fre q u e n ts  rocky  h i l l s id e s  from, 3,0.00 t®. 111,.000. fe e t  d u rin g  th e  summer 
(M o rr is ,  I 96U). In  the. H im alayas, P ra te r  (1963) found th a t  t h is  an im a l 
fav© rs an e le v a t io n  © f 3 , 000 to  9,000 fe e t  (900  to  2,730  m .) ,  though i t  
may ascend t©  and has been observed a t 13,000 t© Hi,.000 fe e t  (3,930  t© 
l i ,230 m .) .
Feed and H a b its . I t  l iv e s  e n t i r e ly  ©n th e  sparse v e g e ta tio n  ©f the 
rocky  slopes.. ...The a c t iv e  p e r io d  is  e a r ly  morning and la te  even ing . I t s  
h a b its ,  in  g e n e ra l, a re  th e  same as th e  serew ’ s . The g o ra l u s u a lly  is  
found, in  fa m ily  g roups..o f fo u r . to .  e ig h t .members, a ltho ugh  ©Id bucks gener­
a l l y  l i v e  a lone  most ®f th e  y e a r. I t  is  undoubted ly  s k i l l f u l  in  c lim b in g  
c l i f f s .  During, th e  day i t  can sometimes be seen h igh  up ©n a ro cky  o u t­
c rop , s i t t in g ,  ©n . i t s  haunches lik e ,  a dog, ©r ly in g  s tre tc h e d  ©ut in  the  
sun (M o rr is ,  196!* ) .
R eproduction and L o n g e v ity . L i t t l e  o r n o th in g  is  known about i t s  
b reed ing  h a b its .  A cco rd ing  t©  W alker e t  a l  (1961;), the  young are born  in  
May o r  June, u s u a lly  s in g le s ,  b u t sometimes tw in s , a f t e r  a g e s ta t io n  perked
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©f about s ix  months.
The lo n g e v it ie s  .of two specimens l i v in g  in  the  Z o o lo g ic a l Gardens 
,©f London-.were . recorded as . ever e leven years (F low er, 1931 in  Harper, 1969)» 
Causes o f D e c lin e . In  fo rm e r t im e s , g o ra l were f re q u e n t ly  seen ©n 
the  h i l ls id e s  a long th e  r iv e r  banks o f  n o rth e rn  T h a ila n d . A t th e  presen t 
t im e , t h is  a n im a l is  ex tre m e ly  rare, and r e s t r ic te d  o n ly  t©  th e  remote moun­
ta in s  where, human access., is .  a lm ost im p o ss ib le . I t  is  presumed th a t  human 
se ttle m e n t and. o v e r - k i l l in g  in  th e  past are the .m a in  causes o f i t s  d e c lin e .  
Most o f  the  mountain, ranges in  the  n o rth  have been occupied by d i f f e r e n t  
t r ib e s ,  of. h illm en . f o r  many, y e a rs j these, people no t o n ly  c le a r  the  land  f o r  
grow ing t h e i r  crops.,, b u t also, poach anim als f o r  fo o d . The s h i f t in g  c u l t i ­
v a t io n  o f these tribesm en a long  the  h ill-shou lde rs ...com b ined  w ith  a g r ic u l­
tu r a l.  p ra c t ic e s  and., se ttlem en t, by the lo c a l T ha i people nea r f o o t h i l l  areas 
hav4 reduced g o ra l.h a b ita t  in  many lo c a l i t i e s .
R e la tio n  to  Land Use. As in  the  case o f th e  serow, th e  g o ra l w i l l  
leave an area occupied, by  man. Any type  o f h a b ita t  change which a ls o  re ­
s u l ts  in  th e  reduc tio n , o f  th e  p ro te c tive , cover, w i l l ,  decrease th e  p o s s ib i l ­
i t y  o f . m a in ta in in g  p o p u la tio n  le v e ls .
Fu tu re  Management.  The g o ra l is  s t r i c t l y  p ro tec te d  by law l i k e  the
o th e r endangered sp e c ie s . An im p o rta n t co n se rva tio n  measure is  to  p ro te c t
bo th  the  an im a l and .the  h a b ita t .  An. in v e s t ig a t io n  o f  the exact areas in  
which i t  s u rv iv e s  a t the  p resen t tim e  must be c a r r ie d  outs these cou ld  be 
se t as ide  as sa n c tu a rie s  to  perpe tua te  rem ain ing s to c k s .
- 1+ 7 “
CERVIDAE
In tro d u c t io n . F ive  species ©f deer a re  n a tiv e  to  T h a ila n d : hog- 
deer A x is  p© re in tis , E ld ’ s deer C. e ld i , Sbhomburgk’ s deer C. schom burgki, 
sambar deer C. u n ic o le r , and b a rk in g  deer Muntiaeus m un tjak .
Hog-Deer (A x is  p o re in u s )
W orldw ide D is t r ib u t io n . The hog-deer is  a r e la t iv e  ©f th e  C h ita l 
deer A x is  a x is  and in te rb re e d in g  between the  two species is  known te  take  
place (P ra te r ,  19-65). Three species o f  t h is  genus are  recogn ized : A x is  
a x is , n a t iv e  t© Ceylen and In d ia j A. ea lam ianens is , known © nly from  C a la - 
mian Is la n d s  in  the  w este rn  p o r t io n  ©f the  P h il ip p in e s j and A x is  p o rc in u s , 
n a tiv e  t© In d ia ,  Burma, T h a ila n d , and Indo-C h ina , and in trodu ced  in to  Cey- 
l@ n(¥a lker e t a l , I 96I1) .  An eas te rn  sub -spe c ies , A a p. annam iticus  is  in -  
digeneus, t© Tha iland , and Indo -C h ina . Form erly , hog-deer were p le n t i f u l  in  
eve ry  p a r t ©f T ha iland  except in  the  sou th , where dense evergreen fo re s ts  
predom inate. A ccord ing  t e  re c e n t re p o r ts  from  some re g io n a l fo re s t  o f f i ­
ces, however, hog-deer now occur o n ly  in  a l im ite d  area and in  sm a ll numbers.
H a b ita t Requirem ents. P ra te r  (1965) s ta te s , th a t, the  hog-deer fa v o rs  
grass ju n g le s  near r i v e r  banks, g rass-covered  d e lta  is la n d s ,  ©r open grass 
p la in s .  T h is  deer is  always found in  areas where, the  grass is  no t to© h ig h . 
He a lso  m entioned th a t  t h is  species, was ©nee common in  th e  mangrove fo re s ts  
o f Burma. In . Tha iland  th e , hog-deer l iv e s  in. th e  open fo r e s ts ,  e s p e c ia l ly  
in  the g rass  p la in s  nea r some, b ig  r iv e r s  such as th e  Mekhong, th e  Mun, the  
C h i, and some t r ib u ta r ie s ,  o f  th e  Cha© Phya. When I  accompanied an e xpe d i­
t io n  to  Nongkai, one o f  th e  n o rth e a s te rn  p rov inces on the  Mekhong, in  No­
vember o f  1963s to  in v e s tig a te  h a b ita t  c o n d it io n s  in  th e  area o f  Bungkarn 
d i s t r i c t ,  we found hog-deer l i v in g  in  a h a b ita t  ©f open g rass land  in t e r -
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A. SCHOMBURGK'S deer
E. BARKING DEER F„ CHEVROTAIN
5  f-BBT
F ig . 11 Cemparative. s ize  and c h a ra c te r is t ic s  ©f Sch©mburgk, s deer,
E ld*s-deer, dambar dee r, hog-deer, ba rk in g  dee r, and c h e v ro ta in  




E ld 's  deer
sambar deer and 
b a rk in g  deer
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12 Probable d is t r ib u t io n s  o f hog-deer, E ld 's  dee r, sambar deer 
and b a rk in g  deer (based on th e  in fo rm a tio n  in  appendix H)
spersed w ith  open d ry  d ip te ro c .a rp  fo re s ts  and stream s. Sm all bushes and 
tre e s  were s c a tte re d  th ro ugho u t the  g rass lands . When th e  grass lands are 
a n n u a lly  f lo o d e d  d u rin g , the  wet season, which is  about f iv e  months in  du ra ­
t io n ,  the  hog-deer s h i f t s  t© the h ig h e r d ry  d ip te ro c a rp  fo re s t  nearby. I t  
re tu rn s  t©  th e  g rass lands  in  th e  d ry  season. One ©f the  lo c a l n a tiv e s
to ld  me th a t  hog-deer fa v o rs  the green r ic e  p la n ts  grow ing in  th e  wet sea-
\
sen. When i t  feeds..©n t h e i r  c rops , th e  lo c a l people can e a s i ly  s ta lk  and. 
k i l l  i t .  I t  is  suspected th a t  hog-deer s t i l l  e x is ts  in  the  s im i la r  areas 
o f the  ne ighb o ring  p rov inces lo ca te d  on the  Mekhong.
Food and H a b its . The hog-deer is  a g ra z in g  an im a l which fa v o rs  the 
grassland, and. open fo re s ts .  O ther k inds o f  v e g e ta t io n  such as young leaves 
f r u i t s ,  seeds., a g r ic u l t u r a l  c rops , and p la n ts  a re  g re e d ily  consumed. Hog- 
dee r frequen ts  ©pen grasslands, and . . l ig h t  ju n g le , seldom p e n e tra tin g  in to  
heavy fo re s ts  (W alker e t  a l .  I 96I4) .  P ra te r  (1965, p. 292) w r ite s  about 
i t s  h a b its ,
"Hog-deer a re  g e n e ra lly  s o l i t a r y  c re a tu re s . A p a ir  w i l l  con tinue  
to  fre q u e n t a p a r t ic u la r  s t re tc h  o f g rass la nd . Sometimes sm a ll 
p a rtie s ..u p  to  e igh teen  o r  so may be found g ra z in g  to g e th e r .  They 
come out to  feed, e a r ly  in  the  mornings and even ings, and s h e lte r  
in  long , grass... du ring . the. h o t hours o f  the  day. They are  wary c re a ­
tu re s  | t h e i r  senses o f s ig h t ,  s m e ll, and hea ring  a re  a c u te . Per­
se c u tio n  has made, them alm ost, n o c tu rn a l in  .many p a rts  o f  t h e i r  range.
Reproduction and L o n g e v ity . The. main p a ir in g  season is  b e lie v e d  to  
be in. September and October and th e  young are dropped in  A p r i l  and May a f ­
t e r  a g e s ta t io n  period  o f  e ig h t months (Lydekker, 1 9 l6 j P ra te r , 1965). 
U s u a lly  two. young, bu t no t uncommonly one o r  th re e  are born in  dense cover 
(W alker e t . a l ,  I 96U ). In  c a p t iv i t y ,  hog-deer are re p o rte d  to  breed success 
f u l l y .  Records a re  p rov ided  by C ra n d a ll (1961*) which show a t o t a l  o f t h i r ­
ty - tw o  s in g le  b ir th s  having  occurred a t  th e  New York Z o o lo g ic a l Park as
fo llo w s ;  January, fo u r ?-F e b ru a ry , two? March, th ree? A p r i l ,  e ig h t |  May, 
fou r?  June, th re e .5 J u ly ,  th ree?  September, three? October, one? November, 
one. I t  is  n o tic e a b le  from  th is ,  reco rd  th a t  c a p tiv e  hog-deer breed a lm ost 
eve ry  month o f th e  yea r. A s im ila r ,  b i r t h  d is t r ib u t io n  is  a ls o  provided by 
Zuckerman (19E>3, in  C ra n d a ll, 196 li), f o r  seven ty-e ig .h t b ir th s  in  the  Z o o lo g i­
c a l Gardens ©f London. A. g e s ta t io n  pe riod  ©f a c a p tive  an im a l is  recorded 
a t  e ig h t months by. Brown (1936 ). The l i f e  span o f  the hog-deer is  f a i r l y  
lo n g . F low er (1931) g ives  a lo n g e v ity  record  ©f .over seventeen years f o r  
a female hog-deer kept in  c a p t iv i t y  a t Rotterdam Z o o lo g ic a l Gardens.
Causes o f  D e c lin e . T h is  is  ano the r species which is  considered a 
v e ry  ra re  an im a l in  T h a ila n d . I t  is  s t r i c t l y  p ro te c te d  by  law  as are the  
o th e r ra re  species? h u n tin g , m arketing, o f meat o r  l iv e  an im a ls , possessing 
e i th e r  meat, o r  l i v e  an im a l, and e x p o rt in g  are p ro h ib ite d  by la w . G e n e ra lly  
sp e a k in g .th e re  a re  two p r in c ip a l pressures th a t  caused the  hog-deer de­
c l in e  in  the  pas t--hun ting ..and  h a b ita t  change. As has been described  above, 
the hog-deer, f e r  the. most p a r t ,  favors, g ra s s - ju n g le s  ©r ©pen g ra s s -p la in s  
a long r.iv .er banks.. Such.areas a re  u s u a lly  c h a ra c te r iz e d  by f e r t i l e ,  a l l u ­
v ia l  s o i l  s u ite d  f o r  the grow ing o f domestic cr©ps such as r ic e .  In  t h is  
c ircum stance , human co m pe titio n , f o r  land, use e lim in a te s  much ©f i t s  h a b i­
t a t .  In  a d d it io n ,  when th e  crops, p redom inan tly  r ic e ,  are grown in  such 
a reas , th e  an im a l f re q u e n t ly  becomes a pest and subsequently  is  s laugh te red  
by the  c u lt iv a t© rs .  The meat e f hog-deer is  sa id  to  be v e ry  d e lic io u s  and 
h ig h ly  sought a f t e r .  Th is  leads t© h u n tin g , which .is  co m p a ra tive ly  easy 
because ©f th e  ©peness ©f i t s  h a b ita t .  Experiences have shown th a t  i t  can 
be s laugh te red  s u c c e s s fu lly  w ith  o n ly  th e  a id  o f  a dom estic dog. Excessive 
k i l l i n g ,  f o r  food, b y  man. has .caused the  sharp d e c lin e  ©f hog -deer, and e x -
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t in c t io n  has re s u lte d  in  many lo c a l i t i e s .
Besides, th e  hog-deer is  g re a t ly  a f fe c te d  by dam c o n s tru c t io n .  D ur­
in g  the  past f iv e  yea rs , Tha iland  has in i t ia t e d  a m ajor program o f i r r i g a ­
t io n  development th ro u g h o u t,th e  co u n try *  Many s iz a b le  dams have been e -  
ree ted  across same m ajor r iv e r s  and t h e i r  t r ib u t a r ie s ,  the  g rass land  bas ins  
a long w h ich  were, p re v io u s ly  in h a b ite d  by  hog -deer. The re s e rv o irs  above 
these huge dams have rep laced  much o f i t s  h a b ita t  and s® th e  an im a l has d is ­
appeared fro m  such a reas .
F lood in  th e  wet season is  ano the r fa c to r  th a t  a f fe c ts  th e  s e c u r ity  
o f heg-deer. D uring t h is  t im e , th e  anim als w i l l  conce n tra te  in  a l im ite d  
area o f  th e  h ig h e r lands where f lo o d in g  is  im p o s s ib le . These crowded a n i­
mals are e s p e c ia l ly  vu ln e ra b le  to  poaching.
R e la tio n  to  Land Use. As s ta te d  in  the  p reced ing  s e c t io n , opening up 
the  land f o r  a g r ic u ltu r e ,  and dam. c o n s tru c tio n  are  the  main fa c to rs  th a t  
b r in g  about the shrinkage o f the  a n im a l's  h a b ita t .  I f  the p ro te c t io n ,  usu­
a l l y  a lm ost im p o s s ib le , o f the. an im al, in  th e se  areas is  no t adequate ly  en­
fo rc e d , th e  an im a l w i l l  be th re a te ned  w ith  e x t in c t io n .  On the  o th e r hand, 
the  hog-deer h a b ita t  can be improved by bu rn in g  o f  th e  g ra z in g  lands and 
the  in t r o d u c t io n .o f  some a g r ic u ltu r e .
Census Method. A lthough hog-deer fre q u e n t the  open g rass la nd , t h e i r  
feeding, hab its , make a e r ia l.  ,e.©unt.s a lm ost im p oss ib le .. They spend most o f  
the  tim e  d u rin g  the heat o f  th e  day r e s t in g . in  a t h ic k  s h e lte r .  In  such 
s itu a t io n s ,  th e  an im a l count from  th e  a i r  w i l l  n o t re s u lt  in  an accu ra te  
f ig u r e .  The presence o f  these anim als should be in d ic a te d  by t h e i r  t ra c k s .
A p o ss ib le  census method is  the  use o f  p e lle t-g ro u p s  in  sample fee d in g  a reas .
Fu tu re  Management. Besides e f fe c t iv e  law  enforcem ent, the  fo llo w in g
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measures should. be.-taken  i n  erdex t o  in su re  th e  s e c u r ity  ©f. hog -deer.
A0 « Game s a n c tu a r ie s , -The game sanc tua ry  is  a. p r im a ry  to o l  needed f® r  
the p ro te c ti® n  o f  an endangered species.. As. a re s u lt  o f heg-deer in v e s t i ­
g a tio n  in..November of... 19.6.3, th e  W i ld l i f e  S e c tion  ©f the  Royal F o res t D epart­
ment took. steps t©  se t as ide  th e  .Peowea F o res t in  Nengkai Province* as a 
sanc tua ry  t©  insure... the  ..continued existence. ,.©f hog-deer, The sanc tua ry  was
p a r t ia l l y  e s ta b lish e d ..in ..l$ 6 1 u  The area chosen. p rov ides h a b ita t  n e t o n ly
f o r  hog-deer* bu t also, f o r  many other., im po rtan t, species,, such as gau r, ban- 
teng* sambar deer, ser.ew*. and., p robab ly  E ld ’ s deer*, b a rk in g  deer* w i ld  e le ­
phants* t ig e r s *  and monkeys* e tc . In  th e  fu tu re  when the  an im als ©f th e  
sanc tua ry  b u ild ,  up t h e i r  p o p u la tio n s  to  th e  le v e l  th a t  endangers the  range* 
the. management must. be...aimed a t  c o n t ro ll in g ,  the. more common species and as­
s is t in g  ..the ra re  sp e c ie s . F u r th e r  .surveys..ef. hog-deer occurrence shou ld  be 
made, and p o s s ib ly  more s a n c tu a rie s  e s ta b lis h e d , s ince  th e  hog-deer is  an 
endangered spec ies ,
B, H a b ita t Improvement, The work ©f .h a b ita t improvement ©n the  hog-deer 
sanc tua ry .a re a  has. h a rd ly  ..been, s ta r te d  y e t .  A cco rd ing  t©  th e  W ild  Anim als 
P re se rva tio n  and. P.r@teeiis>n A c t o f  I960* bu rn in g  by  any means f o r  any pur­
poses. in  game, sanc tua ries ...is  co m p le te ly  p ro h ib ite d .  T h is  p r o h ib it io n  l im ­
i t s  the  h a b ita t  improvement, to  a g rea t e x te n t .  I f  th e  law is  com plied w ith *  
h a b ita t  m a n ip u la tie n  by  th e  use ©f re c u rre n t f i r e  on.the g rass land  is  impos­
s ib le ., I t  has been noted th a t  d u r in g  th e  d ry  seasons., annual b u rn in g  re ­
s u lts  in  the  grow th ©f young, p a la ta b le  grasses and o th e r p la n ts  w h ich a t t r a c t  
nany g ra z in g  an im a ls .
S ince the  hog-deer is  m a in ly  a g ra z in g  an im a l, w h ich fa v o rs  the  g rass­
land and ©pen fo re s ts *  improvement ©f. i t s  h a b ita t  th ro u g h  th e  use ®f f i r e s
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is  p robab ly  an im po rtan t to o l,  f o r  the  re s to ra t io n  o f  t h is  sp e c ie s . Before 
the  w ork s ta r ts *  however* the  law  must be amended in  o rde r to  empower a game 
manager to  improve th e  h a b ita t  in  t h is  way.
E ld 1s Deer ( Cervus e l d i )
W orldw ide D is t r ib u t io n . Many v e rn a c u la r  names a re  g iven  to  t h is  dee r.
Some o f  these , bes ides E ld *a * a re  Thamin* b ro w -a n tle re d  deer, La-eng* and 
La-mang. The l a t t e r  two names are lo c a l ly  known in  T h a i. Three subspecies 
o f E ld ’ s deer occur, acco rd ing  to  Harper ( I9 it5 )s
1 . Cervus. e Id i  siam ensis (Lydekker) o r Rucervus e ld i  p la tye e ro s  (G ray) 
occurs in  Tha iland and Indo-C h ina .
2 . Cervus. e ld i.  e ld i  o r  Rucervus e ld i  e l d i  (M 'C le lla n d )  occurs in  Burma 
and Assam.
3. Rucervus e ld i  hainanus (Thomas) is  r e s t r ic te d  to  the Hainan Is la n d .
E a r l ie r  records, show th a t  E ld ’ s deer was no t uncommon th roughou t T h a i­
la n d , bu t t h e i r  sou the rn  l im it ,  ©f. range... was no t a sce rta in e d  (G y ldenste lpe* 
1919? as quoted by H arper, 19h$ ) .  Harper (I9h5>) re fe rs  to  th e  records o f 
i t s  occurrence, p rov ided by I rw in  (19lU b) and G yldenste lpe  (1919) as fo llo w s?
1 . The swampy p la in  ..of. Chawm Bung , and Neng P la-duk o f R a tb u ri P rovince 
about l a t .  13® I k ' ,  lo n g . 99® 35 ’ .
2. The p la in  o f  N a k o m ch a is .ir i in  th e  Province ©f Nakompathem where 
the  "la-mang.”  o c c a s io n a lly  ..enter and feed  on th e  r ic e  crops d u r in g  th e  wet 
season.
3 . In  th e  patches o f h igh  g ra s s - ju n g le  between th e  ra ilw a y  and the
r iv e r ,  n e r th  o f  L o p b u ri in  Krung Kao P rov ince, l a t .  lit®  55 ' where he ( I r w in )  
Saw them in  1906.
it .  In. th e  area o f MaeLua o f C h iang ra i P rovince (n o r th e rn  re g io n ) ,  Won
Luum (e a s te rn  re g io n ) and Charake Sampan o f  Kam chanaburi P revince (cen ­
t r a l  re g io n )*
A. present range @f. E ld 8s. deer is  v e ry  l im i te d .  A ccord ing  t® m®re 
recen t rep© rts  fr©m R eg iona l and the  P ro v in c ia l F©rest O ff ic e s  in  1961* 
t h is  species, s t i l l  e x is ts ,  in..same l im ite d  areas ®f the n o rth e rn * n e rth e a s - 
te m ,  and c e n tra l, re g io n s* Most o f  these areas a re  r e s t r ic t e d  to  r i v e r  ba­
s in s  and ©pen fo re s t ,  away from  communities.*. Ruhle (196U) says th a t  in  the  
area of.. Kha© S a lsb , Kam chanaburi P rovince* the  E ld 's  deer s t i l l  s u rv iv e  
in  sm a ll numbers*
A ne the r us.e.ful...bii...,©f. in fo rm a tio n .a p p e a rs  in...the jo u rn a l notes ©f 
Sanborn ..and .W atkins (1950* p. b30? members ®f an e x p e d it io n  w h ich went t© 
exp lo re  th e  fauna, ©f.. Tha iland  s ix te e n  years ago*. P a rts  ©f t h e i r  notes are 
queted here a s ,
" . . » A s m a ll herd o f  E ld 's , dee r was found a t  th e  G a ird n e r's  r ic e  
p la n ta tio n s  Wang. P r a ta t : Farm*. ©n the  Mae-Ping. R iv e r about f i f t y  
m ile s  from  Pak Nam P© and te n .m ile s , from  Kam-Pang-Pet. The expe­
d i t io n  secured an. ©Id buck and a ye a rlin g , buck and saw evidences 
©f seven... ©r e igh t, e th e r , in d iv id u a ls .*  Mere are. seen in  d ry  seas.en 
from  January, t® A p ril..w h e n .th e y  come int.© th e  r ic e  f ie ld s *  Mr*
Jim  G a irdne r had a pet buck f o r  a number o f years  and s a id  th a t  
J u ly  11 was as. la te  as i t  kep t i t s  a n t le rs *  The ©Id buck secured 
by th e  E xp e d itio n  on, J u ly  lb *  had, v e ry  re c e n t ly  dropped i t s  a n t­
le r s .  Mr, G a irdne r presented the . E xp e d itio n  w ith  th re e  v e ry  f in e  
pairs, o f  a n t le rs .  -  -  -  -  The young E ld ' s, deer, a re  born  ab©ut Oc­
to b e r*  In. simmer .the. coat is  r e d 'w ith  w h ite . sp©ts and in  th e  . ho t 
seasens*. w in te r*  i t  is  grey* In  th e  o p in io n  © f l© c a l hun te rs* th e  
a n im a l-w ill.b e  e x t in c t  in , T ha iland  ..in..the. next, fo u r  o r  f iv e  years* 
L ike  Sch®mhurgk's dea r, i t  i s  an ©pen c o u n try  an im a l and th e  ex­
te n s io n ..o f. th e  r ic e  p la n ta tio n s  w ith  s e t t in g  ©f the  c o u n try  and 
mere shee ting  is  s lo w ly  e x te rm in a tin g  i t * "
H a b ita t Requirem ents* E ld 's  deer in h a b it  ©pen swampy ground. (S tre e t*  
I 96I ) . .  I t  ave ids h i l l s  o r  heavy fo re s ts  and p re fe rs  ©pen scrub ju n g le *  ©r 
f l a t  ®r u n d u la tin g  land between r iv e r s  and h i l l  ranges (P ra te r*  1965)* 
B r ie f ly ,  i t s  h a b ita t ,  in  g e n e ra l, is  th e  same as th a t  o f th e  hog-deer*
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Feod and H a b its . L ike  hog-deer,. th e  E ld ’ s dee r is  m a in ly  a g ra z in g  
a n im a l. Besides w ild  g rasses, i t  o fte n  feeds ®n d i f f e r e n t  k inds  ©f le aves , 
f r u i t s ,  seeds, and many k in ds  ©f dom estic c rops , in c lu d in g  r ic e  p lan ts ,,
Th is  an im a l a lso , fa v o rs  young grasses a f t e r  annual b u rn in g . E ld  (181*2, as 
quoted by Harper, 191*5) o fte n  saw herds ©f two o r th re e  hundred an im als in  
the  V a lle y  ©f M anipur.
In  hab its ., th e  E ld ’ s dee r forms a sm a ll h e rd . I t  is  m o s tly  n o c tu rn ­
a l ,  ly in g  up in  cover during...the heat ©f. th e  day. I t  feeds in  the  m©ming 
and evening.. The an im a l o fte n  becomes an a g r ic u l t u r a l  p e s t.
C ra n d a ll (1961*) made an obse rva tion  on ca p tive  E ld ’ s deer in  th e  
New York Z o o lo g ic a l Park and found  th a t  t h is  deer appears more s e n s it iv e  
to  co ld  than o th e r members o f  the  C erv idae. The a n im a l’ s speed and keen 
s ig h t  p rov ide  im po rtan t means o f  s e l f - p r o te c t io n  (P ra te r ,  1965).
In  movements, the. E ld ’ s, dee r is  in flu e n c e d  by seasonal changes. D ur­
in g  the  ra in y  p e r io d , i t  takes  to  wandering and m ig ra tes  to  d r ie r  a reas, 
where i t  i s  much e a s ie r  f o r  th e  poacher to  k i l l  i t  (S tre e t,  1961).
Reproduetion, and. L o n g e v ity . The E ld ’ s dee r breeds between March 
and May (B la n d fo rd , 1888-91, as re fe r re d  t o  b y  C ra n d a ll,  1961*). Fawns, 
u s u a lly  ®ne,. are born  a f t e r  a g e s ta t io n  p e r io d  o f about 239-256 days 
(P ra te r ,  1965). F o llo w in g  the r u t  the mature stag g e n e ra lly  leaves th e  
h inds and w ithdraw s a lo n e , bu t o c c a s io n a lly  a ttended  by  one o r  two females 
(P ra te r ,  1965). In  c a p t iv i t y ,  E ld ’ s dee r can breed s u c c e s s fu lly  and l iv e s  
up to  tw en ty  years (C ra n d a ll,  1961*).
Causes o f D e c lin e . E ld.’ s d e e r, l i k e  hog-deer, a re  th rea tened  by two 
major p ressures— poaching and h a b ita t  d e s tru c t io n  th rough  convers ion  to  
a g r ic u ltu r e .  Since bo th  k inds o f  these an im als fre q u e n t th e  same type  o f
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h a b ita t , causes. ©f. decrease in  t h e i r  numbers a re  q u ite  cem parable. P res­
e n t ly  the  E ld 's  deer is  an endangered species and is  s© l i s t e d  -w ith the  
h©g-deer. -
Future  Management. P ro te c te d  h a b ita t  is  v e ry  im po rtan t f o r  th e  p res ­
e rv a t io n  ©f. th is ,  a n im a l. H a b ita t improvement. through, the  use o f cen t r e l ie d  
bu rn ing  in  o rd e r to  increase....its f©rage grasses and shrubs, as suggested 
f o r  th e  hog-deer m y  u l t im a te ly  prove u s e fu l,
Schomburgk's Deer ( Cervus schom burgki)
T h is  deer was. f i r s t  s c ie n t i f i c a l l y  re p o rte d  in  1863 (Kemp, 1918; 
Harper, 19U5)» I t  belongs to  th e  same group as Cervus d u v a u c e li (swamp 
deer o f In d ia )  and Cervus e ld i  ^ “ La-mang o f T ha iland  and Thamin o f  Burma 
(Kemp, 1918)_J7 Schom burgk's-deer was known t® ©ccur on ly  in  th e  Cha® Phya 
Basin (Lekha ku l, 1962), D uring  th e  l a s t . c e n tu ry , t h is  k in d  © f deer fre q u e n ­
te d  th e  r iv e r  bas ins  ©f the  c e n t ra l p rov inces in c lu d in g  Supanburi, Nak©m- 
nay@k, Nakornswan, Krungkao, Bangpakcng' b a s in , and th e  Rungsit P la in s , A l ­
though the a n im a l had ..been...thought a t  one tim e to  be found in  the  ne ighb o r­
ing  c o u n tr ie s  such. as. Laos and Cambodia, la t e r  in v e s t ig a t io n s  have proven 
th a t  those specimens were w rong ly  id e n t i f ie d .  Kemp (1918) b e lie v e s  th a t  
Schomburgk's dee r is  n a t iv e  to, T ha iland  on ly  and r e s t r ic te d  t©  a sm a ll 
a rea formed by  a q u a d r i la te r a l combined between la t i tu d e s  1J>0 and 17s N ., 
and lo n g itu d e s  101® and 103® E. I t  is  probable th a t  Schomburgk's deer is  
now e x t in c t .  The la s t  buck was. shot in  .1913 a t  th e  Kam chanaburi P la in s . 
There are  two main, reasons, f o r  th e  a n im a l's  e x t in c t io n :  u n l im ite d  persecu­
t io n  and h a b ita t  change..„ S ince t h is  dee r is  co n fin e d  o n ly  to  open g rass ­
la n d , whem ex tens ive  h u n tin g  could, be c a rr ie d  out e f fe c t iv e ly .  I t s  d e l i ­
c io us  meat a t t ra c te d  th e  l© c a l people who s laugh te red  i t  f o r  fo o d . Mich
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©f th e  h a b ita t  was f l a t  g rass land  and w a te r was ne t scarce f o r  a g r ic u ltu r e .  
These areas were r a p id ly  converted  in to  paddy f ie ld s  where no mere deer 
ceu ld  e x is t .  When the  a g r ic u ltu re  expanded, mere and mere, a need f o r  i r ­
r ig a t io n  in c re a se d . Consequently, whole areas were e n t i r e ly  converted in to  
farm lands and i r r ig a t io n  ca n a ls .
Sambar Deer ( Cervus u n ic o lo r )
W orldw ide D is t r ib u t io n . The sambar deer is  the t y p ic a l  fo re s t  deer ©f 
southeastern. A s ia . I t s  range extends, in  numerous fo rm s, over much ©f sou­
th e rn  A s ia  and ne ighb o ring  is la n d s  (C ra n d a ll,  19610. T h is  range inc ludes  
In d ia ,  Ceylon, Burma, T h a ila n d , IndorC h ina , M a lays ia , and eastw ard t©  the
P h ilip p in e s  (P ra te r ,  1965). Th is  dee r als© occurs in  Sze-Chaun in  sou th ­
western. China (Lydekker, 189k)•
In  T ha ila nd  th e  sambar deer is  found in  e ve ry  p a r t ©f the  c o u n try . 
H a b ita t Requirem ents. Forested  h i l l s id e s ,  e s p e c ia l ly  ne a r the areas 
©f s h i f t in g  c u l t iv a t io n  ©n th e  edge ©f the  fo re s t  a re  th e  fa v o r i te  haunts 
©f sambar d e e r (Burgess, 1961.). Th is  an im a l, however, can l i v e  in  a g re a t 
v a r ie t y  o f h a b ita ts .  In  th e  Himalayas i t  may ©ccur a t  e le v a tio n s  ©f 9*000 
t© 10,000 fe e t ,  and i t  i s  cemmenly found ©n th e  h ig h e s t mountains o f  sou­
th e rn  In d ia  and. Ceylen (Lydekke r, 18910*
In  T h a ila n d  the  sambar dee r is  present in  a l l  re g io n s , b u t is  most 
common in  th e  evergreen and m ixed-deciduous fo re s t  types  where w a te r is  a -  
v a i la b le .  I t  a ls o  fre q u e n ts  the  abandoned s h i f t in g  c u l t iv a t io n  areas near 
th e  fo re s t  edges where food is  abundant.
Food and H a b its . I t s  food c o n s is ts  o f  g rasses, le a ve s , f r u i t s ,  and
a g r ic u ltu r a l. c r o p s .  I t  p re fe rs  the  bambo© shoots s p ro u tin g  in  th e  wet sea­
son. Sambar. dee r d r in k s  d a i ly ,  s© i t  c e r ta in ly  t r a v e ls  long d is tan ces  t©
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i t s  d r in k in g , p laces, a t  tim es (B la n d fo rd , as quoted by  Lydekker, I 89U) <»
I t  a ls o  is  a d d ic te d  to  s a l t  l i c k s .  Hubbaek. (1937) s ta te s  th a t  he has o fte n
seen seladeng (g a u r) and sambar dee r a t  a s a l t  l i c k  at. the  same tim e  w ith in
tw e n ty  ©r t h i r t y  yards o f each other,.
In  re fe ren ce  to  i t s  h a b its .  P ra te r  (1965, p. 291) w r ite s
" . . .  They feed m a in ly  a t  n ig h t  and r e t i r e  in to  heavy cover a t  day­
break and u s u a lly .d o  no t come out t i l l  dusk. T h e ir  powers ©f s ig h t  
a re  moderate, t h e i r  scent and. hea ring  are a cu te . The c a p a c ity  o f s© 
heavy an. an im a l to  move s i l e n t ly  th rough  dense ju n g le  is  amazing. 
Sambar take  . t®  .water r e a d i ly  and swim w ith  the. body submerged, o n ly  
. the face  and. th e  a n t le r s  showing above the  s u rfa c e . In  c e n t ra l and 
southern. In d ia ,, the  .m a jo r ity  ©f stags east t h e i r  a n t le rs  between the  
end o f March and. m id -A p r il. .  The a n t le rs  commence to  grow in  May and 
are in  v e lv e t d u r in g  th e  ra in s .a n d  c le a r  o f v e lv e t  by  November „ „ . 
The. males f ig h t  f o r  t e r r i t o r y .  Each stag f ig h t s  t©  o b ta in  so le  r ig h ts  
over some, favored, va lley ... The v ic t o r  becomes th e  m aster o f th e  h inds  
which e n te r  i t . "
C randall. ( I 96I4.) s ta te s  th a t  the  bucks a t  th e  New York Z o o lo g ic a l Park 
drop t h e i r  a n t le rs  in  February and March. However, seme stags have been 
known t© r e t  a in. ..th e ir  a n t le rs  f© r tw© ©r more years  (Lydekke r, l 89h ) .
The animal., is. shy. in .n a tu re .  I t  is  bu t r a r e ly  f©und a s s o c ia tin g  in  
any numbers^ b o th  stags and. h inds are  o fte n  found s in g ly ,  bu t sm a ll herds 
from  fo u r  ©r f i v e  to  a dozen in  number are commonly met w ith  (B la n d fe rd , as 
quoted by  Lydekker, 189U).
R eproduction  and L o n g e v ity . Young are born  in  la te  ffey ©r e a r ly  June 
a f t e r  a g e s ta tio n , pe riod  ©f ab©ut seven months and., reach sexua l m a tu r ity  a t  
tw© years o f age (P ra te r ,  1965).
The l i f e  span o f  sambar deer is  q u ite  lo n g . M a n v ille  (1957) g ive s  a 
lo n g e v ity  re co rd  o f tw e n ty -s ix  years f o r  a fem ale sam bar.in  the  Bronx Z©©.
Causes ©f D e c lin e . The main fa c to r  o f  the  d e c lin e  ©f th e  sambar deer 
p o p u la tio n  is  h u n tin g  b®th f© r- feed  and f o r  c ro p  p ro te c t io n . T h is  deer is  
a g regarious, an im a l fa v o r in g  a sub -c lim ax  v e g e ta tio n  produced by  s h i f t in g
c u lt iv a t io n .  p ra c tic e d  nea r the  edges o f the  fo re s ts .  W herever th e  fo re s t  
is  opened up , th e  sambar deer w i l l  come ®ut t© feed ©n young v e g e ta tiv e  
growths and a g r ic u l t u r a l  c rops . In  a d d it io n ,  an exposed area a long t im b e r 
e x t ra c t io n  reu tes  w i th in  the  fo re s ts  re s u lts  in  p a la ta b le  young growths 
which are h igh  in  feed  q u a l i t y .  These a reas , on one hand, supp ly  l© ts  o f 
food f o r  dee r, bu t on th e  o th e r hand, pr©vide good h u n tin g  spots f o r  th e  poa­
ch e rs . This, w i l l  e x p la in  w h y 'th e  sambar has been re c e n t ly  reduced in  num­
bers in  s p ite  o f  the  fa c t  th a t  the  food supp ly  has increased . T h is  a ls o  
happened to  the  sambar dee r in  Borne© (Burgess 1961).
R e la tio n  to  Land Use. No research  has been done about th e  in te r r e la ­
t io n s h ip s ., be tween deer and th e  e f fe c ts  o f  la n d .u se , such as lo g g in g , c le a r ­
in g , and burn ing .. From .the th e e r e t ic a l  p o in t  ©f v ie w , i t  is  expected th a t  
such a c t iv i t i e s  would cause, an increase in  young fo ra g e  supp ly  o f  h igh  q u a l i ­
t y ,  increas ing ...the  ca rry in g , c a p a c ity  f© r  the  dee r. N everthe less, i t  must be 
remembered th a t  p la n t succession in  the t r o p ic a l  zones is  r e la t iv e ly  ra p id  
due t© th e  e x c e lle n t. c© nd iti© ns f.©r. p la n t growth.. C©nse.quently, i t  is  p re ­
sumed th a t these h a b ita t  changes cou ld  support a h ig h  p o p u la tio n  ©f deer f o r  
©nly a s h o rt t im e .
Census Method. The sambar deer has a h a b it  ©f d r in k in g  w a te r d a i ly  
and p robab ly  a t  a s p e c if ic  t im e . A census m ight be made by  c o u n tin g  the  in ­
d iv id u a ls  coming t©  the  d r in k in g  places a t  a g iv e n  tim e  o f  th e  day. Before 
the count is  s ta r te d ,  w a te r sources in  th e  area must be known. T h is  meth®d 
would be p r a c t ic a l ©nly d u r in g  the summer months.
Future  Management. T h is  an im a l is  s t i l l  f a r  from  e x t in c t .  A t the  p res­
e n t t im e , i t  is  p ro te c te d  by la w . Hunting can be done ©nly under the  j u r i s ­
d ic t io n  o f the  law . In  the fu tu r e ,  ex tens ive  lo g g in g , fo llo w e d  by f i r e s ,
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w i l l  p robab ly  increase th e  d e e r 's  food# T h is  w i l l  r e s u lt  in  th e  b u i ld in g  up 
o f deer p o p u la tio n , p rovided th a t  the  p ro te c t io n  a g a in s t poaching is  ade­
quate# When numerous, the . sambar ,can do g re a t ham  to  farm  crops# To man­
age t h is  deer in  the , fu tu re ,  p lans should be made t© se t as ide  some p a r t ic u ­
la r  areas, f o r  i t .  and t©  manage i t  so as t o  cause le ss  c o n f l i c t  w ith  la n d -
uses, a t th e  same tim e  p e rp e tu a tin g  a reasonab le  le v e l  o f  p o p u la tio n  f o r  re c -
/
r e a t ie n a l h a rv e s t. Such areas m aybe c a lle d  "game management u n i t s . "
B a rk ing  Deer o r M untjak (M untiacus m un tjak)
W orldw ide. D is tr ib u t io n .#.. The b a rk in g .d e e r o r  munt ja k  ranges over In d ia ,  
Burma,. T h a ila n d , Cambodia., H a inan,,.M a laysia , Sumatra, Java, Lombok and Bor­
ne© (F lo w e r, 1900)# I t  i s  a ls o  found in  China., Formosa, and Japan (P ra te r ,  
1965). Several, species © f b a rk in g  deer have been recognized# A t le a s t  tw© 
species are  c u r re n t ly  found in  T h a ila n d ; ' the  In d ia n  m untjak M# m untjak  and 
the Tenasserim. m untjak  M. fe a e . They are  d is tr ib u te d ,  th roughou t the c© untry 
and can be considered common b ig  game in  Thailand#
H a b ita t Requirem ents# The haunts ©f th e  b a rk in g  dee r are t h ic k l y  weed­
ed h i l l s  (P ra te r ,  1965)# In  T ha ila nd  t h is  an im a l u s u a lly  keeps t©  dense f o r ­
e s t and c©me.s out t© graze in  the sp©ts a long  th e  fo re s t  edges# I t  occurs 
in  a wide range ©f e le v a tio n s . In  th e  H im alayas, i t  l iv e s  up t© th e  e le v a ­
t io n s  o f 5,000 t© 8,000 fe e t  (P ra te r ,  1965)#
Feed and H a b its # The b a rk in g  deer seems t© be p r im a r i ly  a brow ser 
ra th e r  than  a g ra d e r, bu t when leaves and b a rk  are no t a v a ila b le ,  i t  w i l l  eat 
grass r e a d i ly  (C ra n d a ll,  196k)# Besides grasses and le aves , v a r io u s  k inds 
©f w ild  f r u i t s ,  seeds, and te n d e r  sheets are a ls o  fa v e re d . F ru its  ©f Makogpa 
Spondias and Ma-khamp©m A ila n th u s  are th e  in d ic a to rs  o f  b a rk in g  deer abun­
dance (Lekhaku l, 1962). L ike  the  sambar dee r, t h is  an im a l d r in k s  d a ily #  I t
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is  c h ie f ly  .n o c tu rn a l and u s u a lly  found alone o r in  p a irs *
R eproduction and L o n g e v ity . T h is  is  a p r o l i f i c  an im a l w hich is  be­
l ie v e d  to  breed alm ost a l l  yea r round. However, A l le n  ( I 9I4O) g ives  the 
b reed ing  season as la te  as January and February and the  tim e  ©f b i r t h  as 
e a r ly  June. One ©r semetimes tw© young are born, a f t e r  a g e s ta t io n  pe riod  
o f ab©ut 180 days (W alker e t  a l ,  196H). The l i f e  span is  r e la t iv e ly  l® ng. 
The re co rd  e f ®ver f i f te e n ,  years l© ng.ev ity  f® r  a. c a p tiv e  an im a l is  g iven  
by Jones (19^8 in  C ra n d a ll, 196)4) .
Causes ©f D e c lin e . The m ajo r f a c t o r  th a t  h o lds  i t s  p o p u la tio n  down 
is  a h u n tin g  p re s s u re . The meat o f th e . b a rk in g  d e e r is  e x c e l le n t  and 
sought b y  p e o p le . However, t h is  a n im a l is  v e ry  p r o l i f i c .  Perhaps th is  
is  why t h is  a n im a l . is  s t i l l  e©mm©n, a lth o u g h  h u n tin g  was q u ite  e x te n s iv e  
in  th e  p a s t .
R e la tio n  to  Land Use. The b a rk in g  deer, is  le s s  l i k e l y  t® te e u r 
near c u l t iv a t io n ,  th a n  th e  sambar deer and is  more an an im a l ©f p rim a ry  
fo r e s t  (Burgess, I 96I ) .  T h is  anim al p re fe rs  th e  dense ju n g le . T h is  g ives  
i t  a. g re a te r  measure o f  s a fe ty  than th e  Sambar. S ince no s tu d ie s  have beem 
made ©m th e  e f fe c t  ®f land -use  ®n b a rk in g  deer eco logy , i t  is  hard t e  say 
w hether h a b ita t  d is tu rb a n ce s  by lo g g in g , b u rn in g , o r c u l t iv a t in g  are  f a ­
vo ra b le  t o  th e  ba rk in g  deer ©r n o t .  C ons ide ring  th e  brow sing h a b its  e f 
t h is  spec ies , i t  i s  suspected th a t  the  c re a t io n  o f  subclim ax c o n d it io n s  
in  the  fo re s t  would improve fo rage c o n d it io n s  f o r  i t .
F u tu re  Management. In  many a re a s , b a rk in g , d e e r  and sambar d e e r  a re  
found t.® share th e  same h a b i t a t .  These tw© k in d s  ©f an im als  have some­
what s im i la r  h a b i ta t  re q u ire m e n ts . In  th e  fu tu r e  when th e  b a rk in g  d e e r and 
th e  sambar d e e r  have in c rease d  a fe e d  sh© rtage m ight © ecur. In  th e  m eantim e, 
much e c © l© g ic a l re s e a rc h  ©n t h is  species  rem ains t© be dene.
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TRAGULIDAE
In tro d u c t io n , There are tw© genera in  t h is  fam ily?  T ra g u lu s , con­
fined . to  A s ia  and nearby is la n d s 5 and Hyemeschus*, .of A f r ic a  (C ra n d a ll,  
1961*)o The. fo rm e r con ta ins  th re e  species? T, meminna (th e  In d ia n  Chevr©- 
t a in ) ,  ©f In d ia  and Ceylon5 T , napu (th e  la rg e r  Malayan G h e v ra ta in ), f©und 
i n . southeastern . Asia..,. Sium.txa,..B.®rae®, and, nearby is la n d s  j T, ja va n icu s  
( th e  le s s e r  M a laya n .C hevro ta in ),. ®.f. s im i la r  d is t r ib u t io n s  bu t in c lu d in g  
Java. (E lle rm an  and. Merris©.n-Sc©tt., 195>1)° F low er and Lydekker (1819) 
g ive  f® u r s e c ie s  © f.ih e  genus T ragu lus by add ing T. s tan leyanus as a d is ­
t in c t  spec ies* The second genus, Hyemoschus co n ta in s  ©nly ©ne e x is t in g  
spec ies , H» aqua ticus  ( th e  w a te r C hevre ta in ) f®und in  the  dense fo re s ts  
©f West C©ast A f r ic a  (F.l®wer. and Lydekker, l 8 l9 j  C ra n d a ll,  I 96I4) » To ja -  
van icus ©ccurs in  Tha iland  (F lo w e r, 190G)o T h is  a u th o r dees n e t menti©n 
the  e x is te n ce  e f T, napu in ..any p a r t ©f Tha ilando However, he g ives  i t s  
range as. Tenas.ser.im,. Malay P e n in s u la . (P erak, Se langor, Pahang), Sumatra, 
Java, and Berne®., T h e re fo re , i t  is  p o ss ib le  th a t  T0 napu can be f©und a t 
le a s t  in  th e .S e u th e rn  p rov in ces  near th e  M alaysian b© rde r0 
The Lesser Malayan C hevro ta in  ( T ragu lus ja v a n ic u s )
T h is  is  th e  s m a lle s t l i v in g  u n g u la te  ©f T h a ila n d , h av in g  a sh© u lder  
h e ig h t ©f abeu t ©ne f e e t ,  I t s  d is t r ib u t io n  in c lu d e s  T en asserim , T h a ila n d ,  
Cambodia, Chech in c h in a ., M alay P en insu la . ( Ju n kcey lo n , L an cary , Penang, P e r­
a k , S e la n g o r, Pahang, S in g a p o re ), Sum atra, Java , and B©me©0 In  fe rm e r  
t im e s , t h i s  an im a l was knewn t©  e x is t  in  r e l a t i v e l y  la rg e  numbers in  th e  
e v e i^ re e n  fs r e s ts  ©f th e  seu th ern  and e a s te rn  p a rt ©f Thailando  A t p re s ­
en t a s iz a b le  p@ pulati© n is  s t i l l  feund  in  seme, a re a s . The n e rth e rn  
-"-Flower and Lydekker (1819) use th e  g e n e ric  name D erca th eriu m
*=614.0=1
l im i t s  ©f d is t r ib u t io n  are  ne t e x a c t ly  known. A specimen from  th e  Deng 
Phya F a i F o re s t, c e n tra l re g io n , was recorded by. F I  awe r  (1900). Much ©f 
th is  area a t  th e  present tim e  has been converted  in to  a g r ic u l t u r a l  land 
and th e  a n im a l. is  r e s t r ic te d  to  the  remote fo re s ts .
G e n e ra lly  the. ch e v ro ta in  p re fe rs  th e  dense bamb©.® clumps and heavy 
ju n g le s  which p rov ide  e x c e lle n t  s h e lte r  from. harassment (Lekhaku l, 1962). 
Th is . a n im a lls ...a  rum inant., fe e d in g  p r im a r i ly  ©n g rasses , leaves ©f lo w - 
grewing. sh rubs, s e e d lin g s , .seeds, f ru its .^  and b e r r ie s .  I t  is  n © c tu rn a l, 
a c t iv e  in  the  m orn ings, a t  n ig h t ,  and a t  dusk. Being shy and r e t i r i n g ,  
the  anim al, is . seldom.seen , d u r in g  , daytime. (W alker e t  a l ,  196b)«
The breeding., h a b its  ©f n e ith e r  T . ja va n icu s  nor T . napu are  known, 
bu t Bland fo rd  (1888-91 in  C ra n d a ll,. 196b) gives, the  r u t t in g  season f© r  
T . meminna o f India...as. about June o r J u ly  w ith  a g e s ta t io n  pe rio d  ®f 120 
days. In  areas where sambar and b a rk in g .d e e r .a re  p re se n t, th e  h u n tin g  ©f 
chevro ta in , is. n o t. s.® pop u la r, due, t®  i t s  s m a ll body s ize  and le s s  ta s ty  
meat. I t  i s ,  however, preyed upon by many c a rn iv o re s  and s©me k in d s  ©f
; i
snakes, l i k e  py thons.
N o th ing  is  kn©wn about t l ie  e f fe c ts  ©f land  use up®n these a n im a ls . 
I t  i s  b e lie v e d  th a t  the. opening o f  th e  o r ig in a l  dense ju n g le s  w su ld  re ­
duce th e  c a r ry in g  c a p a c ity  fo r 'c h e v r e ta ih ,  however, because ©f th e  reduc­
t io n  e f co ve r.
TAPIRIDAE
In tro d u c t io n . The fa m i ly .T a p ir id a e  has been c la s s i f ie d  in  s e v e ra l 
ways. But. acco rd ing  t© th e  re ce n t rev iew  by W alker e t  a l  (196b ), t h is  
fa m ily  c© n ta ins ©nly ®ne genus, T a p iru s , w ith  fo u r  d i f f e r e n t  species?
T. t e r r e s t r i s  ( B r a z i l ia n  t a p i r ) 3 T. r o u l in i  (m ounta in t a p i r ) 5 T . b a ir d i  
(B a ird ’ s t a p i r ) 5 and T. in d ic u s  ( th e  A s ia t ic  t a p i r ) .  The A s ia t ic  ©r Malay 
ta p  ip ,  b e ing  found. in  ...Thailand,, w i l l  be d iscussed in  t h is  paper.
Malay T a p ir  ( T ap irus  in d ic u s )
Worldwide. D is t r ib u t io n . The t a p i r  i s  found in  Burma, T h a ila n d , th e  
Ind ©-Chinese p e n in su la , th e  M alay S ta te s , and Sumatra £  th e re  are  n© d e f i ­
n i te  recerds. e f  l i v in g  t a p i r  fr@m Borneo (W alker a t a l ,  196b ) I t  was ex­
t in c t  in  Berne©, b e fo re  h is to r ic  tim e (H a rriss© n , 1 9 6 l)0
In  T h a ila n d  th e  t a p i r  l iv e s  in . th e .  lo w e r e le v a tio n s  ©f the  ce u n try  
which l i e s  m o s tly  in  th e  so u th .
"The d is t r ib u t io n  ©f th e  t a p i r  in  Siam is  v e ry  im p e r fe c t ly  known, 
b u t i t  seems, t » ©ccur in  P e n in su la r and Southwestern Siam. Said 
t©  be f a i r l y  common, in  Pataai,.. and recorded, .from Hat Sanuk and Hue 
S a i near the  Siam-Tenasserim  f r o n t i e r . "
( Gyldenst ©Ipe, 1919 as quoted by  H arper, 19b£)°
I t s  no rthe rn , l im i t s  are a t  le a s t as fa r .  as. Kampaengpet, p rov ince 5 s o u th e r ly  
i t  occurs th roughou t the  P eninsu la  (Sanb©rn and W a tk ins , 19^0).
H a b ita t Requirements.. The t a p i r  frequents, th e  depths ©f shady f o r -  
e s ts  in  the. neighb©rh®©d ©f w a te r, t© w h ich i t  f re q u e n t ly  re s o r ts  f o r  th e  
purpese ®f b a th in g , and in  w h ich i t  © ften  takes re fuge  when pursued (F low ­
e r  and. Lydekker, I 89I ) .  In  Taman Negara o r K ing George V N a ti© n a l Park, 
M a la ys ia , t h is  an im a l i s  q u ite  numerous frem  low land  swamps t©  th e  s teep­
e s t slopes, and h ig h  rid g e s  up t© an e le v a t ie n  ©f a t  le a s t  h,000 fe e t  
(H is l© p , 1961).
Feed and H ab its  and Repreducti©n. A v e ry  va lu a b le  rev iew  ®f the  b i ­
e legy  ©f the  M alay t a p i r  is  g iven  by Sanbem and W atkins (19!?0, p. I4.3O). 
T h is - in fo rm a t io n  may be p a r t ia l l y  quoted heres
" . Fr©m. in fe rm a tiB n  g iven  us by h u n te rs , i t  was es tim a ted  th a t
the  young were born in  November ©r December. Whether th e  t a p i r
A. ASIATIC TAPIR . B. SOUTH AMERICAN TAPIR
F ig .  13 Comparative s iz e  and c h a ra c te r is t ic s  o f A s ia t ic  and South 
American t a p ir s  (adapted from  Palmer* 19610
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breed e ve ry  ye a r or. eve ry  © ther year, was no t d e f in i t e ly  a s c e rta in e d , 
bu t fr©m the  la rg e  s ize  e f  young s t i l l  w i th  th e  m others, i t  seems 
prebable th a t  i t  breeds e ve ry  ©ther y e a r.
The ju n io r  a u th o r spent many hours and days w ith , th e  hun te rs  t r a i l ­
ing  t a p i r ,  and fnund th a t  i t ,  fo llo w s , a z ig -za g  course d u r in g  i t s  
n o c tu rn a l fe e d in g , ta k in g  a few  leaves from  ©ne bush and then  mov­
in g  ©n t o  a n o th e r. I t  appears t© keep moving, never s ta y in g  l®ng 
in  ©ne spet and never e a tin g  a 11.th e  leaves ©n a bush. In  the  n o rth  
th e y  were, fe e d in g  ®n an u n id e n t i f ie d  th© rny bush and en fo u r  k inds 
©f bushes in.. the. .south. D u ring  t h e i r  feed ing  th e y  © ften leave the  . 
ju n g le  t© cr©ss ©pen a reas . We were warned a g a in s t g e n e ra l s h o o t- 
tag around camp th a t  would f r ig h te n  away the t a p i r . ’*
" In  hun tin g  t a p i r  i t  i s  d e s ira b le  .t© have a l i g h t  camp, e a s i ly  
moved, as when th e  anim als a re  shot a t  ©r d r iv e n , th e y  are sa id  t® 
change t h e i r  grounds, u s u a lly  g© ing.tow ards th e  fo re s te d  h i l l s .
The a u th o r found t h is  t©  be the  c a s e ."
"B e fore  the  t a p i r  beds down f o r  i t s  d a i ly  re s t  in  seme th ic k  ju n ­
g le s , i t  makes a h a irp in  tu rn  down-wtad from  i t s  t r a i l  when es­
cap ing . Knowledge © f t h is  f a c t  is  th e  sec re t ©f success fu l t a p i r  
h u n tin g  . . . "
"The Malay t a p i r  is  preyed ©n by th e  le 'spard and t i g e r  . . . "
"The t o t a l  o f seventeen t a p ir s  was recorded d u rin g  th re e  months 
in  Siam. In  the south the  E xp e d itio n  c © lle c te d  two? a female ac­
companied by  a male was sho t by  a Malay , , j  a male was captured 
in  a p i t  by  s©me Malays . . . "
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F ig .  l i t  Probable d is t r ib u t io n s  ©f c h e v ro ta in  and Malay t a p i r  (based 
©n the  in fe rm a tie n  in  appendix H)
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”T a p ir  were most p l e n t i f u l  in  th e  so u th , perhaps because th e  Malays  
a s s o c ia te  them  w ith  th e  p ig  and w i l l  n e t te u e h  them . I t  is  n e t  
hunted in. n o rth e rn  Siam and these  k i l l e d  are. e i t h e r  shot f o r  s p e rt  
©r through ignorance  ®f what, th e  an im al, i s .  The an im a l d e a le rs  g e t  
seme young o n e s .e v e ry  y e a r  and. the. m other is  sometimes k i l l e d  in  o r ­
d e r to  ca p tu re  th e  y o u n g ,”
Brown (1.936) g ives  th e  g e s ta t io n , p e rio d  as t h i r t e e n  months. The 
l i f e  span ©f.. th e  t a p i r  is  r e l a t i v e l y  lo n g . The lo n g e v ity  ©f th e  e a p tiv e  
a n im a l g iven  b y  F lo w e r (1931) i s  e v e r e le v e n  y e a rs ,
R e la tio n , t e  Land Use,  The t a p i r  is. v e ry  sh y , s® a d is tu rb a n c e  o f  
th e  h a b ita t  w i l l ,  cause th e  a n im a l t o  d is a p p e a r  and. r e t r e a t  t©  th e  more i n ­
a c c e s s ib le  a re a s .
Fu tu re  Management, P re s e n t ly  t a p i r  a re  a p ro te c te d  a n im a l © f the  
f i r s t  c a te g o ry *  b y  la w . S la y in g , ef. t h is  .an im a l in  a n y  case , e x c e p t f o r  
e d u c a t io n a l.© r  s c ie n t i f i c  purposes, is  e n t i r e ly  p r o h ib ite d .  I t s  p resen t 
p o p u la tio n  s iz e  I s  r e l a t i v e l y  la r g e .  This, i s  p ro b a b ly  due t®  th e  fa c t  
th a t  i t  is  n o t a p o p u la r game, species.,. being, le s s . t a s t y  th a n  th e  d e e r .
In  a d d i t is n ,  r e l ig io u s  b e l ie f s  among th e  Moslems, who a re  p red© m inantly  
c o n cen tra ted  in  th e  seuth  where t a p i r  a re  abundant, c o n tr ib u te d  t© i t s  
s a fe ty .  I t s  c o n t in u a l  e x is te n c e  can be. b e s t assured  b y  p re v e n tin g  th e  
o r ig in a l ,  h a b ita ts  fre m  b e ing  changedo
*  see the d e f in i t io n .  ®f th e  anim al, ©f th e  f i r s t  ca te g o ry  in  th e  
appendix D
ELEPHANT3DAE
In t r o d u c t io n ,  T h is . f a m i ly  c o n ta in s  tw© generas Elephus ( A s ia t ic
e le p h a n t) , and Loxedenta (A fr ic a n  e le p h a n t) ,
"Lydekker (1916). recognizets fo u r  A s ia t ic  f©rms and e leven A fr ic a n  
farm s, bu t D r, A l le n  (1939b) questi© ns th e  taxonomic s ta tu s  ©f a l l  
bu t fo u r  in  the  la t t e r  g ro u p ,"  (H arpe r, 19^9, P® 111),
Today a single, species in  each genus—Elephus maximus, and Loxodenta 
a fr ic a n a  is  recognized,.. According, to  C a rr in g to n  (1.999)* two d is t in c t iv e  
subspecies, ©f Lexo.donta a fr ic a n a  are described,, The A fr ic a n  fo re s t  e le ­
phant, L. a , e y e lo t is  ®f the  -western r a in  fe r e s t ,  and the A fr ic a n  bush 
e le p h a n t, L , a fr ic a n a  o f th e  eastern, and sou thern  p la in s .  T h is  paper 
w i l l  concern, o n ly  w ith  the  A s ia t ic  genus.. ( E, maximus) which i s  n a t iv e  to  
T h a ila n d ,
W ild  E lep h an t ( Elephus maximus)
W orldw ide D is t r ib u t io n , Th is  species is  found in  In d ia ,  P a k is tan ,
C eylon , Burma, T h a ila nd , Indo-China., M a lays ia , Sumatra, and Borne©
(C a rr in g to n , 1999)®
F orm erly  e lephants, were abundant th roughout th e  c o u n try , bu t are
new confined, m o s tly  to  th e  u n d is tu rbed  p rim a ry  fo re s ts  in  every re g io n .
Harper ( I9 h 9 , p® 313) quotes the  fo llo w in g  tw© accounts ©f th e  e lephant
in  Tha iland  in  the  ©Id days ass
"On th e  p la in  and in ..th e  fo r e s t ,  a herd o f  ab©ut 300 w ild  e lephants 
are roaming. , , , These e lephants have, from  tim e t© tim e  been cap­
tu re d , bu t t h e i r  dea th  has always re s u lte d  a f t e r  some co m p a ra tive ly  
s h o rt t im e ,"  (H avm olle r, 1926),
"From government o f f i c ia l s  w ith  whom I  was t r a v e l in g ,  I  learned 
th a t  a herd, o f  a t le a s t  200 e lephants ranges over th e  vas t g rassy 
p la in  ex tend ing  southward from  near Nakorn S rita m a ra t a lm ost to  
S ingora on the west s ide  o f the  In la n d  Sea and p r a c t ic a l ly  fr@m 
the G u lf ©f Siam t© th e  h ig h  mountains in  th e  w est. T h is  p la in ,  




F ig .  1$ Cemparative s iz e  and c h a ra c te r is t ic s  © f A fr ic a n  and A s ia t ic  
e lephants (adapted from  M aberly , 1963)
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16 Prebable d is t r ib u t io n  ©f w ild  e lephan t (based ©n the  
■ in fo rm a tio n  in  appendix H)
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ravages o f  the  e le p h a n ts ," (Sm ith  1926 in  H arper, 19h3» p<> 313)» 
H a b ita t Requirem ents. A t r o p ic a l  evergreen fo re s t  r ic h  in  bamb®©, 
palm t re e s ,  © ther feed p la n ts  and w a te r sources is  an id e a l h a b ita t  o f  the  
e le p h a n ts . The A s ia t ic  e lephan ts  d® n o t m ig ra te . T h is  is  because ©f the  
feed  abundance in  the. evergreen fo re s t  o f  A s ia . In  A f r ic a ,  ©n th e  © ther 
hand, th e  animals, p redom inan tly  l i v e  in  th e  ©pen scrub and savannah areas 
where the c lim a te  is . s e m i-a r id ,. .and o fte n  m ig ra te .
Food and H a b its . The e lephan t is  an. h e rb iv o re , feed ing  m a in ly  @n 
leaves ©f..palms.and bamboo and grasses.. A g r ic u ltu r a l crops such as r ic e
p la n ts ,  sugar cane., and. coconut, palms a re  fa v o r ite ,  fo o d s . E lephants a re
/
ex tre m e ly  adaptable, .and . l iv e  in  steamy humid jung le ...o r in  co o l e le va te d
fo re s ts  (P ra te r ,  1963). This a u th o r s ta te d  th a t ,
" . . .  in  Burm a.they wander a t  a l l  seasons ©f th e  year in to  bam^ 
bo© fo re s ts  a t  a h e ig h t o f 10,000 f e e t j  w h ile  in  S ikk im  t h e i r  
t ra c k s  have been, seen in , th e  snow 12,000 fe e t  above sea le v e l .
In  th e  d ry  season the  herds g e n e ra lly  keep to  th e  denser fo re s ts ,  
bu t du ring , th e  ra in s .. th e y  c©me ©ut in to  ©pen g lades and f r e q u e n t ly  
e n te r  c u lt iv a t io n . . .  In d iv id u a ls , ©f v a rio u s , s iz e s  and ages asso­
c ia te  in ..herds w h ich may v a ry  from  f iv e  to  s ix t y  © r more an im a ls .
Herds a re  b e lie ve d , to  be composed o f  s in g le  fa m i l ie s .  D if fe re n t  
herds, do no t m ix , but. s t ra y  fem ales and. young males may m ig ra te  
fr©m. ©ne herd, int.® ano the r^  When fo d d e r is  scarfee, the  la rg e r  
herds b reak up in to  sm all, p a r t ie s ,  w h ich  re u n ite  when c o n d it io n s
are fa v o ra b le . The b ig  tu s k e rs  are  u s u a lly  seen fe e d in g  a t  s©me
d is ta n ce  fro m  th e  main h e rd . The b u l ls ,  when th e y  a r r iv e  a t  a 
c e r ta in  age, l i v e  a l©ne, o r  tw® males o f  equa l age may a sso c ia te  
to g e th e r  . . .
'When u n d is tu rb e d , the herd pursues a re g u la r  and ©rdered ro u t in e ,  
d r in k in g  and .feed ing , in .accustom ed places and ly in g  up to  re s t  in  
i t s  u s u a l r e t r e a t .  E lephant s leep d u r in g  th e  h o t hours ©f th e  day, 
be ing  in to le ra n t  ©f th e  sun,., feed, e a r ly  in  the  morning and. even ing , 
and come ©ut a f t e r  n ig h t f a l l  to  feed  in  open fo re s t  ©r t©  r a id  
c rops , r e t i r i n g  to  s leep a f t e r  m id n ig h t.
R eproduction and L o n g e v ity . There seems to  be no d e f in i te  b reed ing  
season. The g e s ta t io n  pe riod  is  607 to  6I4I  days and one o r sometimes tw© 
young are  born (W alker e t a l ,  I 96IO . Males and fem ales u s u a lly  reach
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sexua l m a tu r ity  a t  fo u rte e n  to  f i f t e e n ,  and f i f t e e n  to  s ix te e n  years o f 
age re s p e c t iv e ly  (F lo w e r, 1931). Foenander (1961) g ive s  a b reed ing  ra te  
as one c a l f  to  a cow eve ry  tw© and a h a l f  ye a rs , and cows mature as e a r ly  
as f i f te e n ,  years and l i v e  f o r  a p p ro x im a te ly  seventy ye a rs . Thus w ith  a 
herd ©f one b u l l  and s ix  s e x u a lly  mature young cows, th e re  is  a maximum 
p o s s ib i l i t y  o f  fo r ty - tw o  progeny, s ix  o f  w h ich  would be f r e s h ly  s e x u a lly  
m ature, t h i r t y  immature and new ly  born  in  th e  s h o rt p e rio d  o f  seventeen 
and a h a l f  yea rs .
R e la tio n  t o  Land Use. " I t  would appear th a t  fo re s t  e x p lo i ta t io n  
and re g e n e ra tio n  o p e ra tio n s , in  g e n e ra l, fa v o r  e le p h a n ts , s ince  the  regen­
e ra ted  fo re s t  co n ta in s  more feed  than d id  the  p rim ary  fo re s t  w h ich  i t  re ­
p la c e s ,"  (Burgess, 1961, p. 11*8). But the  d is tu rb a n ce  from  human a c t i v i ­
t ie s  tends, to  fo rc e  th e  anim al, t o  r e t r e a t  t©  the  u n d is tu rb e d  dense fo re s ts .  
W ild, animals., such as e le p h a n ts , when th e y  a re  d is tu rb e d  have the h a b it  
o f  c u r ta i l in g  t h e i r  b reed ing  (Hubback, 1932 in  Harper, 19b!?)•
E lephants can do a g re a t d e a l o f harm t® a g r ic u l t u r a l  c rops . In  
fo rm e r times., when, th e y  were abundant, farmers, s u ffe re d  fr©m the damage 
to  t h e i r  creps ( p a r t i c u la r ly  r ic e )  caused by th e  an im a ls .
"Where e lepha n ts  have been fo rced  to  l i v e  in  ju n g le  areas w h ich  
a re  in s u f f ic ie n t  f o r  t h e i r  norm al e x is te n c e , and where th e y  have 
become a s e r io u s  menace to  c u l t iv a t io n ,  i t  advecated th a t  th e y  
should be des troyed  by persons whose business i t  would be t©  un­
de rtake  the w ork . . ." .
"Raids ©n n a t iv e  c u l t iv a t io n  are o fte n  due te  n e g le c t.  Persons 
f a m i l ia r  w ith  the  h a b its  o f  e lephants  can © ften move a herd from  
the  v i c i n i t y  ©f c u l t iv a t io n  by fo llo w in g  them a l l  day u n t i l  th e y  
are  m iles away from  the  lo c a l i t y  th e y  v is i te d  the  p rev ious 
n ig h t  . . . , "  (Hubback, 1932 as quoted by  Harper, 19b!?, pp. 312- 
3 1 3 ).
P re s e n tly  c rop  damage by e lephan ts  h a rd ly  e v e r occurs due t o  the g re a t 
re d u c tio n  in  t h e i r  number caused by heavy h u n tin g  f o r  tu s k s ,  as w e l l  as
-Tit-
l i v e  cap tu re  f© r  d o m e s tica tio n .
Fu tu re  Management. The e lephant is  a la rg e  mammalj i f  i t s  p©pula- 
t i© n  inc reases  t© a le v e l ©f ©verabuadaace, damage t©  bo th  th e  range and 
p r iv a te  crops w©uld be g re a t,  A management techn ique shou ld  adhere t© 
the  p r in c ip le  th a t  the. number ©f anim als sh0u ld .b e  kept in  balance w ith  
the  n a tu ra l h a b ita t .  Complete, p re te s tio n  ©f e lephants should be p rov ided  
t® those ..animals, l i v in g  in  th e  n a t io n a l parks o r in  th e  s a n c tu a r ie s . The 
o ve rfle w  ©f anim als ©utside. these, areas should, be taken  by p u b lic  h u n tin g  
©r captured f o r  d o m e s tica tio n . The la t t e r  a c t i v i t y  a t  th e  present tim ® , 
hewever, is  n© lo n g e r im po rtan t due to  th e  g ra d u a l replacem ent ©f mere 
advanced m achinery,
V I . . DISCUSSIONS AND SUGGESTED PLANS FOR CONSERVATION
The im po rtan t c u rre n t problems in  the co n se rva tio n  ©f la rg e  mammals 
in  ..Tha iland are  ©verhuntimg. and the  d e s tru c t io n  o f  t h e i r  h a b ita ts .  Many 
species a re  s u f fe r in g  from  these pressures. Seme la rg e  mammals, f@r 
example—the  h©g-de.er, the  E ld ’ s d e e r, and th e  w i ld  b u f fa lo ,  have become 
endangered and are g©ing t©  be w iped ©ut un less  e f fe c t iv e  measures in  
c©nservati©n are  ta k e n . The e x t in c t io n . ©f the  Schomburgk’ s deer in  the  
past fo r ty - th r e e  years is  an obvious example ©f t h is  danger. The ex ten ­
s iv e  c le a r in g  ©f the fo re s te d  areas in  th e  past has r a p id ly  reduced th e  
a n im a ls 1 h a b ita ts .  Wherever the fo re s t  is  opened up, these anim als 
become mere vu ln e ra b le  t©  poach ing. These developments have been ra p id , 
e s p e c ia l ly  during, th e  post-W orld  War pe rio d  and p a r t ic u la r ly  in  th e  more 
a cce ss ib le  areas such.as the fo re s ts  nea r th e  towns.
The watersheds o f  th e  im po rtan t r iv e r s  have als©  been damaged. N© 
le s s  than  th re e  t© fo u r  m ill io n ,  hectares o f such areas in  th e  n o rth  have
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been c le a re d  b y  th e  nemadic h l l l s f t r ib e s ,  wh® .have a p o p u la tie n  ©f between  
300 ,00 0 -1 *00 ,000  peeple. ( B a n ijb h a ta n a , 1962) .  They p re d o m in a n tly  s u b s is t  
by h u n tin g  and s h i f t in g  c u l t iv a t io n  (s la s h  fa rm in g ) .  Much, ©f the  v a lu a b le  
t im b e r la n d  - in .  the a c c e s s ib le  a re a s , th e .l© w e r  h i l l . .slep.es, a t  th e  f e e t  ©f 
th e  m ountains., a r  in . th e  v a lle y s , in .w h ic h  the. sandy l®am and a l l u v i a l  
s o ils  a re  fa v e ra b le  fo r  c u l t i v a t io n ,  have been e x te n s iv e ly  c le a re d  and 
tu rn ed , in to , sugar cane ..p la n ta tio n s ., paddy f i e l d s ,  and e th e r  fa rm  cropped  
areas.. These, areas, were p re v io u s ly  in h a b ite d  by many k inds  © f la rg e  mam­
mals and © th e r game in  abundance.
H u n tin g  a c t i v i t i e s  a re  g e n e r a l ly  due te . p o p u la tio n  in c re a s e , b e t t e r  
tra n s p © rta ti© m , and mare e f fe c t iv e ,  f ire a rm s .. When th e  human p o p u la tio n  
in c re a s e s , th e  need ®f a g r i c u l t u r a l  land.,., and b e t t e r  eem m nnication a ls o  in ­
c re a s e s . G re a te r  p r© s p e r ity , in  g e n e ra l, e n ab les  th e  peeple  t©  a f f e r d  b e t ­
t e r  f i r e a r m s . These fa c to rs , combined w ith , in e f f e c t iv e  law  enforcem ent 
have ca u s e d .th e  .re d u c tio n  o f th e  game p o p u la tio n s .
In  th e  n o rth e a s te rn , re g io n , w hich  is  c o n s id e re d  th e  p© erest p a r t  ©f 
the  c o u n try , b o th  in  p r o d u c t iv i ty  and p e rs o n a l income, th e  anim als® h a b i­
t a t s  had been.denuded, by th e  same p ra c t ic e s . B e s id e s , th e  ©pen d r y  
d ip te ro c a rp  fo r e s ts  and g ra s s la n d s , w hich a re  th e  im p o rtan t h a b ita t  o f  
h o g -d eer and E ld ’ s d e e r , have been tu rn e d  in to  paddy f i e l d s .
The c le a r in g  ©f th e  t r o p ic a l  r a in  fo re s t, in . th e  South f o r  pararubber 
p la n ta t io n s ,  o rchards, and t i n  m ines, a re  re sp o n s ib le  f o r  th e  d isappe a r­
ance © f th e  gau r, sambar deer, b a rk in g  deer, and ©ther b ig  game. Th is  
s i tu a t io n  i s  a lsa. v e ry  c r i t i c a l  in  th e  ea s te rn  p a rt ©f th e  c e u n try  which 
is  near th e  sea coast and the  c i t y  ©f Bangkek. Mere than  60 percent ©f 
the  t r © p ic a l  evergreen f© re s t has been l© s t by i l l e g a l  c u t t in g  by s e l f is h
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sauTtd.lle.ra and. the . ©peming. ©f these  areas f o r  the purpose ©f growing  
ta p io c a , sugar came, cassava., and ©ther orchards (B an ijb ha tana , 1962).
These crops are  u s u a lly  grown in  areas where heavy le g g in g  was conducted 
in  th e  past#
C om para tive ly  speaking , i t  is  met to© la te  f o r  T ha iland  to  embark 
©n a la rg e  scale w i ld l i f e  re s to ra t io n  program by c re a tin g  game san c tu a r­
ie s , n a t io n a l,  parks., and © ther s im ila r..a re a s ., and .en fo rc in g  the law 
e f fe c t iv e ly .  However, the problems cannot be ta c k le d  in d iv id u a l ly ,  as 
th e y  are  mere ©r le s s  th e  concern ®f a l l  th e  peeple in  th e  n a tio n . The 
s o lu t io n  o f  these problems can be a tta in e d  in  th e  fo llo w in g  ways?
A. Law Enforcement... I t  is. obvious th a t  i l l e g a l  h u n tin g  and d e s tro y ­
in g . 'o f  h a b ita ts  a re  most c r i t i c a l  p ro b le m s .th a t must be u rg e n t ly  cheeked. 
Since the  W i ld l i f e  A c t was passed, in  196.0, law enforcem ent has been la rg e ­
l y  in e ffe c t iv e . .  This, eam.be confirm ed b y  the  reco rd  o f  o n ly  t h i r t y - e ig h t  
o ffe nde rs  having  been a r re s te d  du rin g , the past pe riod  o f f iv e  ye a rs . T h is  
f ig u re  does no t in d ic a te  th a t  th e re  is  l i t t l e  v io la t io n  o f  the  law# Poach­
ing  is  conducted by peeple fro m  a l l  w a lks o f  l i f e  whenever th e y  have a 
chance. T h e ir  a t t i tu d e  is  to. k i l l  anim als b a s ic a l ly  f o r  fe o d j s p o rt is
not im p o rta n t. Th is  problem shou ld  be overcome bys
(1 )  The o f f ic ia ls ,  concerned must be f u l l y  empowered to  en fo rce  
the  law e f fe c t iv e ly .  In  a d d it io n ,  th e y  shou ld  be encouraged t® c a r r y  ©ut 
t h e i r  d u t ie s  f i r m ly  and im p a r t ia l ly .
(2 )  The p e n a lty  must be. h ig h  enough to  s top  v io la t io n s  o f th e  law .
(3 ) Enforcement budgets and personne l must be increased p ro p o r t io n ­
a l l y  as the  w ork load in c re a se s .
B. E duca tion .  E ducation  o f  the p u b lic  is  most im po rtan t f o r  the
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co n se rva tio n  o f any k inds ©f n a tu ra l resources. S ub jects  ®n N a tu ra l 
Resource Conservatism  should be. extended from, th e  p r im a ry  schoo l le v e l  
up t©  th e  u n iv e r s i t y  le v e lo  This, .measure was p a r t ly  s ta r te d  by th e  M in­
i s t r y  ©f Education about f iv e  years age. T h is  pregram should be encour­
aged t© continueo Besides* th e  Royal F o res t Department is  a ls©  d i r e c t ly  
respons ib le , f o r  th is ., fu n c t io n  and. is  d is t r ib u t in g  in fo rm a tio n  and e x h i­
b it in g . w i ld l i f e  d is p la y s  t©  the p u b lic  ©n many ©ccasiens d u rin g  the  yea r. 
Such a c t i v i t i e s  shou ld  be extended t©  the  r u r a l  com m unities.
C. R e s to ra tio n .  In  o rde r to  conserve ra re  species* such as the 
h©g-deer* E ld #s deer* w i ld  b u ffa l© *  rh in o ce ro s* and g o ra l*  game sanc tu ­
a r ie s  shou ld .be  p ro v id e d . in  s u ita b le  areas where such species p re v io u s ly  
l iv e d .  The c re a tio n , o f  n a t io n a l parks is  ano the r measure o f w i ld l i f e  
r e s to ra t io n  th a t is  be ing  proven s u c c e s s fu l a t  th e  presen t t im e . These 
works shou ld  be f u l l y  supported .
D. The E stab lishm en t ©f D em onstration Game Management A reas. 
A lthough, the above mentioned measures have been, taken  to  e©nserv@ th e  
w i ld l i f e  e f  Tha iland* i t  must, be remembered th a t  the W i ld l i f e  A ct is  
©nly f iv e  years e ld , and th e  p u b lic  has ne t ye t bee©me accustomed to  i t .  
Law enforcem ent a lone w i l l  never succeed unless, the  coop e ra tion  fr©m  th e  
p u b lic  is  obtained.... E ducation  ©f th e  p u b lic  th rough  e x te n s io n  is  neces­
sary* b u t i t  w i l l  ta ke  a v e ry  leng tim e  and is  pr©bably to® u n c e rta in  to  
in su re  th e ..s u rv iv a l, © f those mammals which a re  a lre a d y  ra re . 3h o rde r 
to  assure t h e i r  immediate c o n se rva tio n , th e  fo llo w in g  p lans should be 
censidered by  the government agency ceneerneds
(1 )  E stab lishm en t o f dem onstra tion  game management a reas. In  man­
aging th e  c©mm©n species ©f b ig  game an im a ls  l i k e  gaur* banteng, s'ambar
'deer, and harking., d e e r, the. o b je c t iv e s  o f  management e e inc ide  w ith  th e  
pub lic , in te r e s t .  In  a t y p ic a l  ca s e , th e  Royal F o res t Department should 
s e t as ide  a s u ita b le  a rea ,w h ich  was an o r ig in a l . .h a b ita t  ©f these  anim als 
and manage th e  area ©n th e  b a s is  ©f game, management te ch n iq u e s . When th e  
an im a ls increase  up t©  the leve l,, ©f h a rve s ta b le  s tanda rd , t h is  gam© man­
agement area, may be. opened f o r  p u b lic  hu n tin g  on a pe rm it b a s is .  I f  t h is  
p i lo t  w o rk . is  s u c c e s s fu l, i t  i s  hoped, th a t, th e  people, w i l l  come t©  r e a l­
ize. the im portance o f  w i l d l i f e  co n se rva tio n  a u te m a t ic a lly .  P s y c h o lo g ic a l­
l y ,  whenever the people can g e t a h a rve s t from  the  crops on a reasenable 
s c a le , th e y  w i l l  undoubted ly  cooperate w ith  the  government w ork. By t h is  
means, c©nservatien. can ,bec©me a r e a l i t y  in  a r e la t iv e ly  s h o r t p e rio d  o f 
t im e .
E. W i ld l i f e  C onservation P o lic y .  In  o rd e r to  censerve th e  la rg e
mammals, management p o l ic ie s  should, be developed ©n th e  fo llo w in g
p r in c ip le s s
(1 ) Perpetuate th e  p re se n t.sp e c ie s  and m a in ta in  them a t  th e  le v e l 
©f balance between the  an im a l p o p u la tio n  and t h e i r  range c a r ry in g  c a p a c ity .
(2 )  W i ld l i f e  management should be com patib le  w ith  th e  p r iv a te  la n d -  
uses, such as m in im iz in g .damage th a t  m ight be caused by the an im a ls .
(3 )  P rovide th e  g re a te s t re c re a t io n a l ha rve s t t©  th e  p u b lic .  Ex­
p lo i t a t io n  ©f game must be conducted ©n ,the b as is  o f  sus ta ined  y ie ld .
(U) Rare species shou ld  be restocked  in  th e  s u ita b le  areas where 
th e y  p re v io u s ly  ©ceurred.
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THE MEAN ANNUAL RAINFALL., TEMPERATURE, AND HUMIDITY OF THAILAND
Table 5 . The mean annual r a in f a l l ,  tem pera tu re , and h u m id ity  o f  
each re g io n  d u r in g  the  p e rio d  o f  19^0-1950 (adapted from  T ara rak , 1952, 
in  Samapuddhi, 1963)0
annual r a in f a l l tem pera ture mean h u m id ity
Regions
mean








(F ) * (56)
N orthern 55 '82*. 6 68.9 •89 66.9 7h-5
N o rtheas te rn  
(K o ra t P la teau )
55 82*. 6 79.8 91 70.3 73.9
C e n tra l 53 81.1 79.3 91.6 73.7 78.5
E aste rn 73 115.6 81.7 90.7 72.7 80
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F igu re  17o Mean annua l r a in f a l l  o f  each re g io n  d u r in g  th e  pe riod  
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TYPES OF FOBESTS AND THEIR SOILS 
^/Summarized from  Samapuddhi (1 9 6 3 )/
A. EVERGREEN FOREST
(1 )  TROPICAL EVERGREEN FOREST. Th is type  o f  fo re s t  is  found 
th roughout the  c o u n try  and.reaches i t s  g re a te s t development in  th e  sou th ­
e rn  re g io n . The v e g e ta t io n  re p re s e n tin g  t h is  type  is  v e ry  co m p lica ted ,
bu t ty p ic a l,  species which, a re  w o rth  m ention ing  here in c lu d e : D ip te ro ca rpus
a la tu s ,  D. tu rb ta a tu s ,  D. c o s ta tu s , D. d y e r l,  D . g r a n d ifo l iu s , D. p ilo s u s , 
Hopea fe r r e a , H. odo ra ta , C otylob ium  lanceo la tum , In ts ia  b a k e r i, A fz e l ia  
x y lo c a rp a , V a tie a  c ln e r ia , V. w a l l l c h i l , Shorea c u r t i s i i , S. g lauca , 
A n isop te ra  s p . , Mesua fe r r e a , L its e a  g ra n d is , Balanocarpus h e im ii,
A ila n th u s  fa u v e lia n e , Cinnamomum in e rs , Parashorea s t e l la t a , Sandoricum 
ind icum , e tc .  The c h a ra c te r is t ic  u n d e rs to r ie s  and undergrow ths are  canes 
( Calamus s p p .) ,  fe rn s ,  palms, Hydnocarpus k u r z i i , e tc .
S o il te x tu re s  are  o f g re a t v a r ie t y  rang ing  from  f in e  sand, sandy 
loam to  c la y . S o i l  depth v a r ie s  fro m  10-15 cm. in  A - h o rizo n  and 30-150 
cm. in  B - h o r iz o n , depending, on topography. The parent rocks a re  lim e ­
stone , red sandstone, q u a r tz ite  ro c k s , g ra n ite s ,  fe ld s p a rs ,  and some o th e r 
rocks o f  igqeous o r ig in
( 2) H ILL  EVERGREEN FOREST.. T h is  type  o f  fo re s t  is  c h a ra c te r iz e d  
by the preva lence o f  v a r io u s  species o f Quercus, L ith o c a rp u s , and 
C astanopsis. T h is  fo re s t  oecurs in  th e  l im ite d  area in  mountainous re ­
g ions a t  an a l t i t u d e  o f about 3,000 fe e t  and upwards. The c h a ra c te r is t ic  
tre e s  o f t h is  fo re s t  ty p e , a p a rt from  oaks and c h e s tn u t, a re  Schama 
w a l l i c h i i , S. noionhae, M ic h e lia  champaca, H e lic ia  robus ta , e tc .  The
-89
u n d e rs to ry  is  composed o f  Macaranga s p . ,  Wendlandla s p .,  Sm ilax s p .,
S ty ra x  ben zo in , e tc .  S o i l  te x tu re s  range from  f in e  sand, sandy loam to  
c la y .
(3 )  MANGROVE FOREST. The c o a s tlin e , o f  the . c o u n try  is  about 1,250 
m ile s  in  le n g th  and the g re a te r  p a rt o f  i t  is  occupied by mangrove f o r ­
e s t .  Th is  type o f  fo re s t  th r iv e s  a long  muddy coasts  bu t is  absent on the  
sandy ones. Th is , fo re s t  is  sometimes c a lle d  " t id a l - f o r e s t ”  and predomin­
a n tly - re p re s e n te d  b y  the  fa m i ly  Rhizophoraceae, w h ich is  g e n e ra lly  known 
as: Rhizophora mucronata, R. c a n d e la r ia , B rugu ie ra  con ju g a ta , B. c y l in -
d r ic a , Ceriops roxbu rgh iana , C.. taga l .  O ther a ssoc ia ted  species are 
Xylocarpus m aluecensis, X. obovatus, A v ic e n ia  o f f i c i n a l i s , e tc .  In  the 
d r ie r  p a rts  f u r th e r  in la n d  w i l l  p robab ly  be found S onnere tia  c a s e o la r is  
w ith  an undergrow th o f  E xcoecaria  g a llo c h a  and Acanthus e b ra c te a tu s , e tc .  
Th is  type of. fo re s t  has i t s  own s p e c if ic  requ irem en t, th a t  is ,  i t s  s i te  
must be close, to  the  seas ide , and i t s  s o i ls  o f  a s a l in e ,  muddy na tu re  
a b s o lu te ly  in  an undeveloped s ta te .
(U) CONIFEROUS OR PINE FOREST. T h is  fo re s t  occupies app ro x im a te ly  
8,200 square m ile s  o f th e  t o t a l  fo re s t, area and is  found in  the  n o rth e a s ­
te rn  p a r t o f  th e  c o u n try  a t  e le v a tio n s  o f  2,100 to  3 ,000 fe e t  and upwards. 
I t s  species a re  a lso  found o c c a s io n a lly  mixed w ith  tre e s  o f  the  Deciduous 
D ip te ro c a rp  ty p e .  The stands c o n s is t o f  m a in ly  two pine spec ies : Pinus
khasya and Pinus m e rk u s il. The l a t t e r  descends to  much low er a l t i tu d e s  
than  the fo rm e r. S o i l  te x tu re s  a re  loamy to  sandy c la y  loam. Depths 
a re : A - h o r iz o n , 15-23 cm. j B- h o r iz o n , 80-150 cm. Parent m a te r ia l is
an a c id ic  igneous o r ig in .
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B. DECIDUOUS FOREST
(1 ) MIXED DECIDUOUS FOREST WITH AND WITHOUT' TEAK. I t  covers 2$% 
o f th e  deciduous., ty p e . The gen e ra l appearance o f th e  mixed deciduous 
w ith  teak  and w ith o u t teak, i s  th e  same, except th a t  the  .te a k  bea ring  type  
is  e s p e c ia l ly  confined, to  th e  n o rth e rn  p a rt o f the c o u n try . The t y p ic a l  
t im b e r tre e s  o f  t h is  fo re s t  a re  Tectona g ra n d is , P terocarpus m acrocarpus, 
X y lia  k e r r i i , X. x y lo c a rp u s , D a lbe rg ia  c u l t r a ta , D. dongna iens is ,
D. o l i v e r i ,  Dyospyros m o llis . , Adina c o r d i f o l ia , V ite x  s p .,  A fz e l ia  x y lo -  
ca rpa , T e tra m e lls  nud i f l o r a , Nauclea o r ie n ta l is , A lb  iz  z ia  le b b e k , W righ t ia  
tomentosa, Spondlas sp. e tc .
In  th e  type  o f  mixed .deciduous w ith  te a k , s o i l  te x tu re s  belong t o  
the  c la yey  s id e  and are  e n t i r e ly  exc lus ive , o f  sandy loam o r  sandy s o i ls  
The depth o f th e .A -. ho rizon , i s  .10.-22 cm ., and th a t  o f B - h o r iz o n  is  U0-120 
cm. Parent m a te ria ls , a re  g e n e ra lly  lim e s to n e , s h a le , sandstones, rh y o s ite s  
and some b a s a lt ic  ro c k s . In  the mixed deciduous fo re s t  w ith o u t te a k , s o i l  
te x tu re s  in c lu d e  b o th  sandy and c layey  s o i ls .  The m o is tu re  requ irem ent 
is  p roba b ly  le s s  than  th a t  o f  mixed deciduous w ith . te a k .  Depths are  11-3U 
cm. and 3U-100 cm. a t  A and. B ho rizons  re s p e c t iv e ly .  The pa ren t m a te r ia ls  
a re  the.same as those o f  th e  fo rm e r ty p e .
(2 ) DECIDUOUS DIPTEROCARP FOREST. T h is  fo re s t  type  w hich t o ta ls  
k5% o f th e  deciduous, fo re s t  a reas , presents v a s t t r a c ts  in  th e  n o r th e rn , 
c e n t ra l,  and n o rth e a s te rn  p a rts  o f th e  c o u n try . The gen e ra l appearance is  
o f a somewhat open c h a ra c te r w ith  tre e s  o f medium s ize  and h e ig h t. The 
fo re s t  is  dominated by Pentacme s iam ensis, Shorea obtusa, D ip te roca rpus  
tu b e rc u la tu s , D. o b tu s i fo l iu s , D. in t r lc a tu s . , T e rm in a lia  tom entosa, T. 
chebu la , S indora  s iam ens is , e tc .  The undergrow th is  p redo m inan tly  com­
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posed o f grass and sometimes Phoenix s p . j  S trychnos nux-vom ica are  asso­
c ia te d . S o i l  te x tu re s  in c lu d e  a v a r ie t y  o f  c lasses  from  f in e  loamy sand, 
sandy loam to  c la y  loam .a n d .c la y . Depths a re  10-30 cm. and 29-120 cm. a t 
A and B ho rizo ns  re s p e c t iv e ly .  Parent m a te r ia ls  a re  d e rive d  from  s e d i­
m entary o r  metamorphic rocks .
C. OTHER TYPES OF FOREST.
In  a d d it io n ,  there , a re  some o th e r sm all ty p e s  which do no t have 
high.econom ic va lu e . The two most s ig n i f ic a n t  types are beach and swamp 




Table 6 . The percentage o f  l i t e r a c y  o f th e  Tha i people 10 years o f  age 
and o ld e r ,  by age group and by sex., surveyed in  I960 ( fro m  the  
N a tio n a l Economic. Development Board, 1962).
Age Class L ite ra te s  ( in  pe rcen t)
(y e a r)  Male. Female Average
10 - li* 86.6 81*. 8 85.7
15 - 19 91.0 85.8 88.5
20 - 2k 88.6 79.1* 81*.0
25 - 29 85.7 75.0 80.3
30 » 3k 86.0 70.3 78.2
35 - 39 80.3 51.3 65.8
ho - kk 73.5 33 .5 53.5
U5 - k9 69.7 25.8 1*7.8
5o - 5h 62.8 13.0 37.9
55 - 59 56.8 9 .1 32.9
60 - 61* 52.1* 7.1* 29.9




SIMPLIFICATION AND EXPLANATION OF THE WILDLIFE LAW
According, t o  the  W ild  A n im al R eserva tion  and P ro te c te d  A ct B .E .
2503 ( I9 6 0 ) ,  th e  te rm  w ild  an im a l means a l l  w ild , anim als excep t in se c ts  
w h ich a re  c la s s if ie d ,  as reserved  and p ro te c te d . The p ro te c te d  w i ld  a n i­
mals are fu r t h e r  subd iv ided  in to  f i r s t  and second ca te g o rie s *  Reserved 
an im a ls a re  considered v e ry  ra re  and are  r io t a llow ed  to  be hunted except 
f o r  e d u c a tio n a l o r s c ie n t i f i c  o r p u b lic  z o o lo g ic a l garden purposes; each 
such case re q u ire s  a s p e c ia l w r i t t e n  pe rm it from  th e  D ire c to r  G eneral o f 
the Royal F o res t Department. There a re  n ine  species o f an im als in c lud ed  
in  t h is  groups Javan rh in o c e ro s , Sumatran rh in o c e ro s , kouprey, w ild  
b u f fa lo ,  hog-deer, E ld 's  deer, Schoiriburgk1s dee r, serow and g o ra l*
P ro tec ted  w ild , an im a ls o f  th e  f i r s t  ca te g o ry  le g a l ly  mean those 
whose.meat is . n o t  u s u a lly  used as human, fo o d , o r  w h ich are n o t u s u a lly  
hunted f o r  s p o r t ,  or w hich d e s tro y  p la n t pes ts , o r  which shou ld  be re ­
served f o r  n a tu ra l bea u ty  o r  f o r  in c re a s in g  t h e i r  p o p u la tio n  s iz e . Cap­
tu r in g  a l iv e  an im a ls ..o f t h is  ca te g o ry  is  p e rm is s ib le , b u t s la y in g  these 
anim als is  not a llow ed except, by c o l le c t io n ,  pe rm it issued o n ly  f o r  edu­
c a t io n a l o r  s c ie n t i f i c  purposes. Anim als in  t h is  ca tego ry  in c lud e  
b in tu ro n g , t a p i r ,  lem ur, g ibbons, le s s e r  a d ju ta n t s to rk ,  g re a te r  a d ju ­
ta n t  s to rk ,  w h ite  ib is ,  o p e n -b il le d  s to rk ,  pa in ted  s to rk ,  b la c k  s to rk ,  
w h ite -necked  s to rk ,  b lack-necked s to rk ,  sarus crane , p e lic a n , g re a t argus 
pheasant, peacock pheasant, e g re ts , o r ie n ta l d a r te r ,  corm oran ts , re d - 
w a tt le d  lapw ing , green pea fow l, a l l  pheasants, a l l  h o r n b i l ls ,  a l l  k in g ­
f is h e r s ,  w h ite -b re a s te d  w a te r r a i l ,  In d ia n  b ro a d -b i l le d  r o l l e r ,  k o e l,  
eouca l, a l l  woodpeckers, a l l  drongos, a l l  o r io le s ,  magpie ro b in ,  w h ite -
-9 6 -
rumped shama, common myna, g ra c k le ,  In d ia n  ju n g le  myna, b la c k  c o lla re d  
s ta r l in g ,  comb duck, w h ite -w inged  wood duck, and c res ted  wood p a r tr id g e .
P ro tec ted  an im a ls  o f the second .ca tegory  are  d e fin e d  as those which 
are p a la ta b le  f o r  human consumption.,., o r which are u s u a lly  hunted f o r  s p o r t.  
Hunting, o f  these, animals, can. be done, by se cu rin g  a lic e n s e  a u th o riz e d  by 
the  competent a u th o r i t ie s .  An im als o f th is .c a te g o ry  are represented by
gaur., bant eng, sambar dee r, b a rk in g  deer, chevro ta ins ., ju n g le  fo w l,  a l l
\
w ild  ducks except comb duck and w h ite -w inged  wood duck,, n igh t heron, purp le  
heron, g re y  heron, p a r t r id g e ,  g a l l in u le ,  Malay-banded r a i l ,  c o o t, jacana , 
doves, fa n ta i l - s n ip a ,  and pa in ted  s n ip e .;
There are two k inds o f h u n tin g  lic e n s e s : p ro v in c ia l re s id e n t,  and
the n o n -p ro v in c ia l re s id e n t .  The p ro v in c ia l re s id e n t lic e n s e  is  issued  
by the  p ro v in c ia l gove rn o r, in  whose ju r is d ic t io n  th e  a p p lic a n t is  r e s i ­
d in g . The n o n -p ro v in c .ia l re s id e n t lic e n s e  is  issued o n ly  by the  D ire c to r  
G eneral o f R.F.D. in  Bangkok.
H unting  lic e n s e  fees  f o r  b ig  game an im a ls  are 50 bah t f o r  n on -p ro ­
v in c ia l  re s id e n t,  and 5 baht f o r  p ro v in c ia l re s id e n t lic e n s e s  (20 b a h t= l 
U.S. d o l la r ) ?  plus, head fees, payable, in  advance f o r  an im als t o  be hunted, 
as shown in  the ta b le  below :
Table 7. L is t  o f an im als pe rm itte d  t o  hunt and ra te s  o f lic e n s e  fee
Animals 
to  be 
hunted
Non-provinc i a l  
re s id e n t fee  ra te  
per head (B ah t)
P ro v in c ia l re s id e n t 
fee  ra te  per head 
(B ah t)
1. gau r, banteng 250 50
2. sambar deer 100 20
3 . b a rk in g  deer 50 10
lu  ch e v ro ta in 20 5
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N o m -p rov in c ia l re s id e n t and- p ro v in c ia l re s id e n t fees f o r  h u n tin g  
lic e n s e s  o f  sm a ll game ( b ir d  spec ies) a re  2!? bah t and E> baht re s p e c t iv e ly .
HUNTING REGULATIONS. Licensees must s t r i c t l y  comply w ith  th e  f o l ­
low ing  re g u la t io n s .
1. H unting o f  th e  an im als d u r in g  the c losed seasons is  p ro h ib ite d ,  
as is  shown belows
Table 8 . Closed h u n tin g  seasons as determ ined by law 
Anim als Closed Seasons
1. gau r, banteng January t o  Februa ry, May to  August, 
October to  December.
2 . sambar dee r, b a rk in g  
deer, and ch e v ro ta in
January to  February and May to  
December.
3. ju n g le  fo w l March t o  June.
h. p a rtr id g e s February to  A ugust.
S. coot A p r i l  to ' June.
6 . ducks, n ig h t heron, 
pu rp le  heron, g re y  heron, 
g a l l in u le ,  Malay-banded r a i l ,  
jacana and pa in ted  snipe
j> A p r i l  to  September.
7. doves A p r i l  t o  J u ly .
2. The fo llo w in g  female an im als cannot be hunted un less  a w r i t te n  
perm it is  acqu ired  from  th e  D ire c to r  Generals gau r, banteng, sambar deer, 
b a rk in g  dee r, and ju n g le  fo w l.
3. No h u n tin g  o f  the  young ones o f  gaur, banteng, sambar, b a rk in g  
deer is  a llow ed i f  t h e i r  horns o r  a n t le rs  a re  no t deve loped, u n le ss  a 
w r i t te n  pe rm it from  the D ire c to r  G eneral is  ob ta ined .
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U. H unting in .  th e  manner s ta te d  be low  is  no t perm iss ib le?
(a )  H unting w ith  th e  a id  o f f la s h l ig h t ,
(b ) F ir in g , from  an autom ob ile  o r  any v e h ic le ,
(e ) F i r in g  from  th e  backs o f  e le p h a n ts , horses, prepared 
t re e  shack o r h u n tin g  s tand .
(d ) F ir in g  from  o r a long  o r across the  highway.
(e )  Shooting from  sunset to  s u n rise  is  no t a llow ed , except 
the  shoo ting  o f t ig e r s  a t  th e  s ite s  o f t h e i r  k i l l ,
( f ) H u n ting , c o lle c t in g ., ,  endangering o r keeping in  possession 
the  eggs o r nes ts  o f  w i ld  an im a ls w ith in  the  p re c in c t o f  a 
m onastery o r  a p lace p rov ided  f o r  r e l ig io u s  observance o f 
the  p u b lic  i s  no t pe rm itte d
(g ) H unting  w ith  th e  fo llo w in g  weapons o r to o ls  is  not 
a llo w e d ; a t ra p ,  barbed t r a p ,  b i r d  lim e , ne t o r  se in e , 
unm anned-triggered t r a p ,  gun t r a p ,  machine gun, p i t  t r a p ,  
box o r crossbow w ith  poison t ip p e d  a rrow , poison b a i t ,  
and e x p lo s iv e s .
(h )  H unting  w ith in  a game sanc tua ry  is  i l l e g a l .
( i )  The fo llo w in g  bag l im i t s .a r e  determ ined f o r  some k inds 
o f b ir d s ,  such a s ; 5> ju n g le  fo w l,  10 ducks, 2 pu rp le  o r 
g re y  herons, £ n ig h t  herons, and 10 doves per day.
TRADING IN  AND KEEPING IN POSSESSION THE WILD- ANIMALS AND THEIR
MEAT.
1 . Trad ing in  and keeping in  possession the reserved  group and 
t h e i r  meat a re  a b s o lu te ly  p ro h ib ite d .  In  case o f p ro te c te d  an im a ls , th e  
lic e n s e s  are  re q u ire d .
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2. The reserved  an im als are not a llow ed  to  be e xp o rte d .
3 . The p ro te c te d  an im als may be expo rted  o n ly  in  th e  ease o f 
exchanging them w ith  th e  e x o t ic  anim als f o r  e d u c a tio n a l o r s c ie n t i f i c  
purposes and t h is  must be arranged by a c re d ita b le , w i l d l i f e  i n s t i t u t e .
lu  N on-p ro tected  anim als such as clouded le o p a rd , and dugong are 
not a llow ed  to  be exported  by  any e v e n t. '
GAME SANCTUARIES. I f  any area, is  cons idered s u ita b le  f o r  w i ld l i f e  
h a b ita t ,  the  Royal Forest Department w i l l  c rea te  i t  as a game sanc tua ry  
by the  R oyal.D ecree. No person ca n .e n te r th a t  area w ith o u t pe rm iss ion  
from, the  o f f i c ia l ,  appoin ted, by  th e  D ire c to r-G e n e ra l. ^H un ting  in  th e  game 
sanc tua ry  is  co m p le te ly  p ro h ib ite d .
WILDLIFE. COMMITTEE. There Is  a committee c o n s is t in g  o f the Under­
s e c re ta ry  o f S ta te  f o r  A g r ic u ltu re  as chairm an, D ire c to r  Generals o f the 
Royal. F o res t Departm ent, I n t e r io r  Department, and Land Department as ex­
o f f i c io  members, and e leven o th e r  members appo in ted  by th e  C ab ine t. The 
appo in ted  members, ho ld  o f f ic e  f o r  a term  o f  two yea rs . Th is  committee 
has th e  d u ty  o f c o n s id e r in g  and. g iv in g  a d v ice  to  th e  M in is te r  o f A g r ic u l­
tu re  in  the  fo llo w in g  m a tte rs :
(1 ) D e te rm ina tion  o f  c losed  hu n tin g  season.
(2 )  D e te rm in a tio n  o f  ru le s  and c o n d it io n s  concern ing  the  perm iss ion  
to  hunt and tra d e  in  w i ld  an im a ls .
(3 )  A c t iv i t ie s  to  be c a r r ie d  out f o r  the  purpose o f m a in ta in in g
i
game s a n c tu a r ie s .
( l i )  O ther m a tte rs  on w h ich  c o n s u lta tio n  is  sought by  the  M in is te r .
PENALTY.
(1 )  Whosoever hunts the  reserved w i ld  anim als s h a l l  be punished
w ith  im prisonment no t exceeding one yea r o r  a f in e  no t exceeding ten  
thousand b a h t, o r  b o th .
(2 ) Whosoever hunts th e  p ro te c te d  w i ld  an im als d u r in g  th e  c losed 
season s h a l l  be punished w ith  im prisonm ent.no t exceeding s ix  months o r a 
f in e  no t exceeding, f iv e  thousand b a h t, o r  b o th .
(3 )  Whosoever hunts w i th in  a game sanc tua ry  s h a l l  be punished 
w ith  im prisonm ent no t exceeding two years, o r  a fine , no t exceeding twen­
t y  thousand b a h t, o r  b o th .
(U) Whosoever hunts th e  p ro tec te d  an im als w ith o u t secu rin g  th e  
hun ting  lic e n s e  s h a l l  be punished w ith  im prisonment no t exceeding th re e  
months o r a f in e  not exceeding two thousand b a h t, o r b o th .
(5 ) Whosoever v io la te s  th e  hun tin g  re g u la t io n s  s h a l l  be punished 
w ith  im prisonment not exceeding one month o r  a f in e  no t exceeding one 




ADMINISTRATION OF THE ROXAL FOREST DEPARTMENT
The Royal.. F o res t Department is  in c lud ed  in. th e  M in is t r y  o f  A g r i­
c u ltu re .  I t s  present a d m in is tra t iv e  o rg a n iz a tio n  is  as fo llo w s :
C e n tra l A d m in is tra tio n
1. D ire c to r-G e n e ra l, as..head o f the  departm ent.
2. Two D epu ty -D irec to rs -G ene ra l.; one f o r  te c h n ic a l fu n c t io n s  
and the o th e r f o r  a d m in is tra t iv e  work.
3 . F o re s try  E xpert and A d v is o r.
1*. F i r s t  Grade T e ch n ica l O f f ic e r .
£ . O ff ic e  o f S e c re ta ry .
6. D iv is io n  o f F inance .
7 . D iv is io n  o f  F o res t W orking P lans.
8. D iv is io n  o f F o res t C o n tro l.
9 . D iv is io n  o f F o res t Products Research.
10. D iv is io n  o f F o re s t S i lv ic u l t u r e .
11. F o res t D u ty  S ta tio n s  (2 in  a l l ) .
12. D iv is io n a l F o res t O ff ic e s  (21 in  a l l ,  spread over v a r io u s  
re g io n s ) .
13', F o rest P ro te c t io n  U n its  (20 a t p re s e n t) . 
lU . D iv is io n  o f  F o re s t P o lic e .
Each d iv is io n  is  subd iv ided  in to  s e c tio n s . The w i l d l i f e  and 
N a tio n a l Park S ections were re c e n t ly  e s ta b lis h e d  in  th e  D iv is io n  o f F o res t 
S i lv ic u l t u r e ,  a year a f t e r  th e  W i ld l i f e  A ct was passed in  I9 6 0 .
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T e r r i t o r ia l  A d m in is tra tio n
1. P ro v in c ia l Forest O ff ic e s .  There a re  61 P ro v in c ia l F o re s t 
O ff ic e s  and each is  under the  charge o f a p ro v in c ia l fo re s t  o f f i c e r  who 
is  d i r e c t ly  re sp o n s ib le  to  th e  -s p ro v in c ia l gove rno r.
2 . Township Forest O ffice s .. There a re  382 Township F o res t 
O ff ic e s  and each is  superv ised by a tow nsh ip  fo re s t  o f f i c e r ,  who is  un­
der th e  c o n t ro l o f th e  p ro v in c ia l fo re s t  o f f i c e r .
Both the p ro v in c ia l and .tow nsh ip  fo re s t  o f f ic e r s  a re  d i r e c t ly  
appo in ted  and promoted by th e  Royal F o res t Department. W ith  regard  to  
the  a d m in is tra t iv e  work concern ing  fo r e s t r y ,  w i l d l i f e  and. o th e r re la te d  
a c t i v i t i e s ,  the  D ire c to r  G eneral o f  the  Royal. Forest Department has an 
a u th o r i ty  to  o rde r them bo th  d i r e c t ly  to  t h e i r  o f f ic e s ,  o r  in d i r e c t ly  




REASONS FOR THE HYPOTHESIS OF KOUPREY AS A HYBRID 
(From Delano, 1965)
"F o r the fo llo w in g  reasons, i t  is .b e lie v e d  th a t  t h is  strange  w ild  
ox is  a h y b r id ;  1) A ccord ing  to  P ie t r i  and n a t iv e s ,  males and fe ira le s  
o f  th e  kouprey have never been seen to g e th e r ,  2) Edmond-Blanc saw one 
s in g le  kouprey on one occasion , and two in d iv id u a ls  on two d i f fe r e n t  
occasions, to g e th e r w ith  herds o f bantengs. When d is tu rb e d , the  herds 
f le d ,  th e  s trange  anim als s ta y in g  beh ind  w ith  bantengs, 3) The young 
kouprey c lo s e ly  resembles th e  young banteng, h )  Even though i t s  range 
is  la rg e , the. an im a l is .  n o t common in  any p a rt o f  i t .
I f  we assume th a t  t h is  is  a h y b r id  p o p u la tio n , then these are th e  
f iv e  im portan t p o in ts ; 1) The kouprey is  found v e ry  o fte n  w ith  herds o f 
bantengs., b u t is  d i f f e r e n t ly  co lo re d  and has no l i g h t  rump pa tch , no r is  
th e re  any horny t is s u e  between th e  ho rns . Furtherm ore , th e  kouprey is  
much la rg e r  than  the  banteng. 2) I t  resembles th e  gaur in  th e  shape o f 
the  hoo f, the presence o f  w h ite  socks and the presence and s iz e  o f the  
hump, which is  rem arkab ly deve loped. 3) The dew lap resembles th a t  o f 
dom estic c a t t le  o f In doch ina , h) The h a b its  and th e  shape o f the  head 
are l i k e  those o f  a w a te r b u f fa lo .  5) The kouprey is  found o n ly  in  th e  
re g io n  in  which these fo u r  species occur to g e th e r .
Let us now examine th e  p o s s ib i l i t y  o f h y b r id iz a t io n  between any two 
o f th e  fo u r  species o f bov ids  in h a b it in g  t h is  re g io n .
Gaur and banteng. Edmond-Blanc Saw a fem ale gaur to g e th e r  w ith  a 
c a l f  in  th e  m idst o f  a herd o f  bantengs. P ie t r i  t o ld  him th a t  on se ve ra l 
occasions d u r in g  h is  many t r i p s  in to  the  re g io n  he had seen fo u r  female
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gaurs in  herds o f  bantengs. He b e lie v e d  th a t  th e y  were th e  same in d iv i ­
d u a ls . The kouprey and the gau r resemble each o th e r in  th e  shape o f the  
h o o f, the  presence o f  w h ite  socks and th e  presence and s ize  o f  the  hump. 
A ga ins t th e  hypo thes is  o f a gaur-and-banteng h y b r id  are th e  fo llo w in g  
p o in ts : Why shou ld  such a h y b rid  have the h a b its  o f  a w a te r b u ffa lo ?
Why should i t  have th e  enormous dewlap which appears in  n e ith e r  the 
gaur n o r the banteng, bu t which is  so apparent in  the  dom estic c a t t le  
o f  the reg ion?
Banteng and w a te r b u f fa lo . In  t h is  p a r t ic u la r  area in  eas te rn  
Cambodia, w a te r b u f fa lo  in h a b it  the  same re g io n  and the  same p a r t ic u la r  
t e r r i t o r y  as bantengs. A lthough  Edmond-Blanc had never seen these two 
species a c tu a l ly  to g e th e r  in  th e  same band o r herd ,, he d id  see in d iv id u a ls  
o f  the  two in  c lose  p ro x im ity  to  each o th e r, and th is  is  no t p o ss ib le  in  
any o th e r re g io n . The hoofs o f th e  kouprey are  s m a lle r , bu t th e y  are 
shaped l i k e  those  o f th e  w a te r b u f fa lo .  The shape o f the  head, the  c o l­
o r o f the  s k in  and th e  manner in  which the  h a ir  is  worn o f f  the  s ides is  
a l ik e  in  kouprey and w a te r b u f fa lo .  The sheaths of. the horns o f the  ban­
te n g  and the w a te r b u f fa lo  a re  o f e n t i r e ly  d i f f e r e n t  c o n s t i tu t io n s !  a 
m ix tu re  of. the  two m ight p o s s ib ly  be the cause o f  the  shedding o f  the 
horny shea th . A ga ins t t h is  hypo thes is  o f h y b r id iz a t io n  o f  w a te r b u f fa lo  
and banteng.we have th e  hump o f the kouprey, w h ich  is  n o t a c h a ra c te r is ­
t i c  o f e i th e r  the  w a te r b u f fa lo  o r th e  banteng.
Banteng and dom estic c a t t l e . The dewlap and th e  shape o f th e  head 
resemble those o f  dom estic c a t t le ,  bu t a g a in s t t h is  we have th e  la rg e r  
s ize  o f th e  kouprey and a l l  the  o th e r s p e c ia l c h a ra c te r is t ic s  mentioned 
above.
Since the  an im a l a p p a re n tly  l iv e s  w ith  the banteng, i t  is  probable 
th a t  the  banteng must, be cons idered  to  be one o f th e  p a re n ts , and th e re ­
fo re  i t  is  not necessary to  co n s id e r th e  th re e  o th e r p o s s ib i l i t ie s  -  
gau r and w a te r b u f fa lo ,  w a te r b u f fa lo  and dom estic c a t t le ,  gaur and dom­




SCIENTIFIC  NAMES. GF MAMMA IS  A ID  BIED&
A. Mammals
Javan rh in o c e ro s . Rhinoceros sondaicus
Sumatran rh in o c e ro s , D iderm ocerus sum atrensis
W ild  b u f fa lo ,  Bubalus b u b a lis
Kouprey, B ibos s a u v e li
E ld 's  d e e r , Cervus e l d i
Schomburgk's d e e r, Cervus schomburgki
H og-deer, A x is  poreinus
Serow, C a p r ic o rn ls  sum atraensis
G o ra l, Nemorhaedus g o ra l
G aur, B ibos gaurus
Banteng, Bos banteng
Sambar d e e r , Cervus u n ic .o lo r
B ark ing  d e e r , M untiacus m untjak
Mouse d e e r or, c h e v ro ta in , T rag u lu s  ja v a n ic u s
T a p ir ,  T a p iru s  in d ic u s
W ild  e le p h a n t, E lephus maximus
B in tu ro n g , A r c t ic t  is  b in tu ro n g
Lemur, N y c tic ib u s  coucang
Gibbon, H y lo b ates  spp.
B. B ird s  -  as in d ic a te d  b y  la w .
L esser a d ju ta n t  s to r k ,  L e p to p t ilo s  ja v a n ic u s  
G re a te r  a d ju ta n t  s to r k ,  L . dubius
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Birds (continued)
W h ite  ib is ,  T h re s k io m is  m elanocephalus
O p e n -b ille d  s to r k ,  Anastomus o s c ita n s
P a in te d  s to r k ,  Ib is  leucocephalus
B la c k  s to r k ,  C ic o n ia  n ig ra
W h ite -n ecked  s to r k ,  Xenorhynchus a s ia t ic u s
Sarus. c ra n e , Grus a n tig o n e
P e lic a n , Pelecanus spp.
G rea t argus pheasan t, A rgusianus argus  
Peacock p h easan t, P o ly p le c tro n  spp.
E g re ts , E g r e t ta , spp.
O r ie n ta l  d a r te r ,  Anhlnga anhinga  
C orm orants, P h a la c ro c o ra x , spp.
R e d -w a ttle d  la p w in g , L o b iv a n e llu s  in d ic u s  
Green p ea fo w l, Pavo m uticus  
A l l  pheasants , Lophura, spp.
G re a t-p ie d  h o r n b i l l ,  Buceros b ic o rn is
A l l  k in g f is h e r s ,  Fam. A lc e d in id a e
W h ite -b re a s te d  w a te r  r a i l ,  A m aurom is  phoenicus
In d ia n  b r o a d -b i l le d  r o l l e r ,  Eurystomus o r ie n t a l is
K o e l, Eudynamys scolopaceus
C o u ca l, Centropus s in e n s is
A l l  woodpeckers, Fam. P ic id a e
A l l  drongos, Fam. D ic ru r id a e
A l l  o r io le s ,  O r io lu s  spp.
-1 1 1 -
Birds (continued)
M a g p ie -ro b in , Copsychus s a u la r is  
W hite-rum ped shama, C. m alabaricus  
Common myna, A c rid o th e re s  t r i s t i s  
G ra c k le , G racu la  r e l ig io s a  
In d ia n  ju n g le  myna, A c rid o th e re s  fuscus  
B la c k  c o l la r e d  s t a r l in g ,  S tu m u s  n i g r i c o l l i s  
Comb duck, S a r k id io m is  m elanotos  
W h ite -w in g ed  wood duck, C a ir jn a  s c u tu la ta  
C rested  wood p a r t r id g e ,  R o llu lu s  r o u lr o u l
I*
Jungle fo w l, G a llu s  g a llu s
M ight heron , W yc tic o ra x  n y c t ic o ra x
P u rp le  h e ro n , Ardea purpurea
G rey h e ro n , A . c in e re a
F ie ld  p a r t r id g e ,  F ra n c o lin u s  p in tadeanus
Wood p a r t r id g e ,  C a lo p e rd ix  oculea
P u rp le  w a te r  hen , P o rp h yrio  p o lio c e p h a lu s
M a lay  banded r a i l ,  R a l l in a  f a s c ia t a
C oot, F u l ic a , spp.
Jacana, Hydrophas ianus ch iru rg u s  
Doves, S t r e p to p e l ia , spp.
F a n t a i l  s n ip e , G a llin a g o  g a ll in a g o  
P a in te d  s n ip e , R o s tra tu la  b en g h a len s is
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APPENDIX H.
Table 9« Data showing presen t d is t r ib u t io n  o f p ro te c te d  la rg e  mammals 
o f Tha iland  as re p o rte d  by the  D iv is io n a l Forest O ff ic e s  in
1961 -1962




Pat hunt ha n i
Nakornpathom
R a tb u ri
P h e tb u r i - - - - x X -x- _ - - -X- -x- -x- -x- X-
S in g h b u ri - - ~ - - - - - - -X- •/f - - -
Kanchanaburi - _ ~ x- * X -x- X- X- -x- -x- -x-
C honburi - - ~ _ _ - - _ - - X- X X- X
C h anthaburi _ - - -X- * - ” a. X -X- ■V- -X- -x-
C h a i-n a t - - - - - - - - - X -Jf. _ X
Pradfauapkirikhan - ~ - - - - x * X X X
Cha-choengsao - _ _ _ X- X- X- - - - .V, _ X
Samutsakorn - - - — - - - - - X - _ _
Samutsongkram _ “ - - _ - - - - - _ _
Samutprakan - - _ - - - - - _ - _ - - -
I.o p b u ri - - - - - _ - - - X -X- _ -
Suphanburi - _ - _ * X - - - - X -X- ■3f _3f. -X-
Ayuthaya - _ - - -
Angihong - - - - - - - X ■5J- - - -
Nakom nayok - ■- - „ ■>t X- -X- - - - •J,t_: _v_ X - X
T r a t _ - - - - X - - - X _y_ X- X
S a ra b u r i ” “ - X X X- - - - . -)<- „3£. -
P ra c h in b u r i _ - - _ X X X - - “ _<t/_ _v -
Rayong “ - X - X - - - “/(” X X
K a la s in _ - X - - - _ . - - X- X - 4c
Khon-kaen _ _ - X - - - - - X X - X
Chayaphum — - X _ - - _ - -* X- X X
Nakornphanom - _ _ * - - -X- -3«. - X
N ako rara tchs  ima - - X - - - - _ -> ■3 3 . X “ *
Nongkai - - ■3 5 . X" - - X X X X _ X
Burirum - - - .3 5 . X - - - _ -x- X - X
Mahasarakam “ - ■=> * X - _ _ «■ X X - X
R o i-e t - _ _ X X - _ „ _ X- .3 $. - X
L o e i - - “ = X X - - - - & X X- “ xft
1 -  Javan rh in o  2
5 -  Gaur 6
9 -  Hog-deer 10
13 -  C hevro ta in  lb
Sumatran rh in o  3 -  Kouprey 
Banteng ? -  Serow
E ld 's  deer 11 -  Sambar
M alay t a p i r  deer
h -  W ild  b u f fa lo  
8 -  G ora l 
12 -  B a rk ing  deer 
15 -  W ild  e lephan t
-“-Animal s t i l l  present 
-No re p o r t o f  i t s  presence
Table 9 (continued)
Province 1 2 3 k 5 6 7 8 9 10 11 12 13 lU 15
S ris a k e t ft _ X — ft -IS- X
Sakonnakon - - - - - - - X - _V_ ft f t - .v.
S u rin - - - X - - - - - "a" ft .><. - ft
U b o n ra tch -th a n l - - X - X - - - - - f ft ft ft - X-
U dorthan i - - ~ X- - - - ft X -)c ft ft - X-
Chumporn - - _ X- x - - - f t f t f t X -X-
Ranong - - - - X - x - - - ■M. . ft ft X- X-
S u ra tth a n i - - - X - X - - - -X- ft -X- -)!-
Phang-nga _ - - X - X - - - ft ft X- x
N akornsritham ra t - - - ~ X - X - - - -5C. 'ft ft X
Phuket - - - - X - X - - - ft *- ft X X
K ra b i - - _ X - X - - - ■ft ft ft X
Phatalung ft ft -x- X
Trang - - ~ - X - X - - •ft ft ft X X
Satun - - - - •>{• - X - - - ■ ft ft X X
Songkhla - - * - - - - - -ft ft ft X X
P a tta n i - - - - X - X - - - -ft ft ft It, X-
Yala - - - - X - X - - - ft _y_ •_ ft X X
N a ra th iw a t , - - X - X - - ft ft X X
Kampaengpet - - - X X x X - _ - X ft ft ” X
Chiangmai. - - - X - X X- - - : x: ft ft - X
C h iang ra i - - - - X - X X “ X ‘ X ft -A- “ X
Tak - - - _ ■X* x X X- - - ■ X ft ft - x
Nakornsawan _ - - - X x X X - - X f t ft - X-
Nan - - - - X - X - “ - X f t ft - X
P h ic h it - - _ “ x - •><. X - - X -X- .$<. - X
P h its n u lo k - - X- X ■ * ft X - - X x f t - X-
Phetchabun - - X X _v_ _v_ X f t - X ' f t ft - X
Prae o» - _ _ X - ft _ - X f t f t - X
Maehongsora - - - _ X- - * - _ - X" ■ f t f t - x
Lampang - - - X - f t X - - X ■ f t f t X
Lamphun _ - - _ X - f t X _ - • x -)(- f t _ X
S ukhotha i <_ - X _ f t - ~ f t f t f t “ f t
U t ta ra d it - ~ _ X- •= ftc X - - X ft ft - X
U th a ith a n i
3 -  Kouprey h -  W ild  b u f fa lo
7 -  Serow 8 -  G ora l
11 -  Sambar deer 12- B a rk ing  deer
15 -  W ild  e lephant
x  Anim al s t i l l  present 
-  No re p o r t  o f i t s  presence
1 -  Javan rh in o  2 -  Sumatran rh in o
$ -  Gaur 6 -  Banteng
9 -  Hog-deer 10 -  E ld 1s deer
13 -  C hevro ta in  lU  -  Malay t a p i r
